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GETTING IN.SHAPE FOR THE NEW YORK MEETING. 
—_— 


We are advised by the Chairman of the Committee of Arrangements 


or the coming meeting of the American Gas Light Association, to be | 


ield in this city on the 21st, 22d and 23d days of October, that the Hol- 
and House, the magnificent new hotel at the corner of Fifth avenue 
ind 30th street, which is to be conducted by Messrs. Kinsley (he of hap- 


\y fame in the memories of the Western boys and others who occasion- | 
illy find their way to Chicago) and Baumann, has been chosen as head- | 
juarters, and the sessions are to be held in the Scottish Rite Hall build- | 


ng, at 29th street and Madison avenue. The Holland House is on the 


Suropean plan, and the Committee has secured a special low rate of $2 | 


er day for single rooms. From the minimum rate one can go as high 


s his fancy and purse dictate. All the rooms in the house are excel-| showing when everything in connection with the figures that make it up 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Y. 
AS SECOND CLASS MATTER. 


lent. The location of both headquarters and meeting room could not be 
bettered, as they are in the very center of the city, midway of the main 
routes of transportation, with no less than 12 well-known hotels in 
range. 

Arrangements for the outing are being effected, and even the cold 
water delegates will likely not be displeased at the fact that a feature of 
the entertainment will be a dinner, most probably to be given in the 
beautiful main room of the Manhattan Athletic Club’s building. This 
summary, owing to the lateness of the date at which the information 
was received, is all that can be given now, but Secretary Humphreys 
will, in our succeeding issues, post the members fully as to the arrange- 


| ments in hand, 





BRIEFLY TOLD. 


——- 
A VERY SATISFACTORY SHOWING.—Referring to the intimation pre- 


viously given inthe JOURNAL, in explanation of the reason why our com 


parison of send-out figures for the first 6 months of 1891as agaist similar 


returns for the first half of 1890 was postponed, wedo not suppose that it is 


necessary to again say why those figures have been apparently delayed 
or withheld from our readers for an unreasonable length of time. It 
was deemed that they would have a more permanent value were their 


totals brought up to the closing periods of the companies’ half yearly 


business, and that for future purposes of comparison, the gains or losses, 


as the case might be, would specifically refer to similar months. This 


year we determined to enlarge the scope of our inquiries somewhat, and 
accordingly selected 102 different points as testing stations, being care- 
ful to exclude therefrom localities that were liable to exhibit any ab- 
normal increase in the gas supply, because of abnormal growth in popu- 
lation, opposition, in the war fare sense of the term, ete. The result is 
that the figures given can be accepted as an absolute showing of the 
growth of the gas business for the first half of the current year as against 
the similar period of a year ago. 


Out of the 102 inquires mailed, responses were received from 72 com 





panies, 5 of which gave a very courteous refusal to supply the informa- 
|ing the details with the utmost freedom. We confess that we were dis- 


tion desired—the circular asked but two questions—the remainder giv- 





| appointed in the net result, since it was distinctly promised that no one 
| would see the original returns save those whose duty it was to prepare 
lthe same for publication. No one other than those saw them yet and 
| none others will see them in the future ; and it will puzzle the parties 
| that honored our draft on their confidence to separate or distinguish the 
| figures forwarded in the statement that follows. 

Of the 67 replies received, 8 are from companies whose business ex- 
| ceeds 100,000,000 cubic feet per annum, and of the balance the average 
| yearly business will not exceed 15,000,000 cubic feet. Reduced to the 


| most compact possible compass, the showing is thus tabulated 


| 


| Date. Period. Total Séndout. 

| 1891.. January to July 3,590,211,389 cubic feet. 
| - ~ ~ ‘ 

| 1890 al " . 3,241,785, 028 

Increase. i F 318,426,361 cubic feet 


This increase works out to 9.7 per cent., which is a very remarkable 
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IS considered 


places under review the gas companies oper- 
‘ 


all a Oo! 


Ll? 


elec 


the remaining 58 all are more or less 
vell-equipped are and incandescent electric 
” remembered that the period of the year 
s the poorer one to show the maximum in 
those in the business always favors the 
ily to January is the one to show the best 
ided that the average crowth of population, 
taking the lines of the U.S. Census ta 


increase for each six months, is but 2.3 
per cent ree of the test points was any notable re 


duction 


to 


in 


n oneof these the reduction related sole 


\ was used for 


The second q ‘ular referred to the number of meters in 


ise, ana 


here | more satisfactory. The figures are 
Perio 0. Meters in Use. 


213.449 


197.050 


January to July 


16,399 


nerease of 8.3 per cent., and to carry the thing 


e an average per meter, in 1891, of 16,867 


*jyeet, aS against al 
ZO4 « 


more than satisfact 


rage of 16,603 cubic feet, in 1890, or a gain 


It 


engineers whose splendid management and 


per meter of is our belief that this showing will be 


ciose application to tl ties have accomplished it. 


Having added the explanation that in the totals given all gas used for 


street lighting : 


imination of public buildings is excluded 


and that the figures w en directly from the books of the companies, 


it only remains that tend our hearty acknowledgment of the cour- 
tesy and confidence St 


who replied sO freely to our questions. 
and we hope that, when the time comes 
gathering together the statistics for the last half of the current year, 


willing 


x ] ; } 
Wilti NOLONLY De 


but anxious to assist us in getting together 
f which can only be of satisfaction to every 
interested 


one iness of gas manufacture and supply. 


MR 
\ 


DEATH O} SALTER.—We are called upon to chronicle 


1 
i 


the death of Salter, 


y 


who for many years managed the 


works and business of the Covington (Ky.) Gas Light Company with 


rare fidelity to the interests of bis employers. Some years ago decease: 


was worthily prominent in Western gas affairs, and his bluff but genial 


personality made for him a 


host of friends amongst the Old Guard. Mr. 


Salter was also prominent in Masonic affairs. His death occurred on 


; 


ng of the st 


We 


the morni ith inst., and interment was made on the following 


ope 
p 


Monday e time to publish some record of his long and 


useful 


On the Ist inst e plant, franchises, etc., of the Citizens Gas 


rht Company, of Fredericksburg, Va., 


were purchased from the own- 
s by the authorities of the city, who will hereafter operate the same on 
TI ‘the concern will be that of the City Gas 
The price p: vas $20,000 cash. The first thing the new man- 


} 
2Llin 


municipal 


W orks 


agement aia 


account e€ ol 


id te hay 
the old rate hay 


This Company was owned principally 
by Eastern capitall 
mond, Va., 
shall patch up a small holder, instead of authorizing him to construct a 

Supt. Henry Mactier, of the defunct, 
), Metropolitan Gas Company, of Elizabeth, N. J., has re- 


All of those connected with the Company are trying to ‘‘ Letter 


new one of larger aimensions 


ys 


or virtu ( 
signed. 
themselves even the bondholders 


The Standard Gas Company, of 
new gasholder on 131st 
It is rated to 
nd the contract is in the hands of Messrs. R. 
It is to be of the 3-lift order. The} 
1 is to be of steel, partly above ground) is 172 | 
ft. and 164 ft Bart 
ding for the Company three sets of Flan- 


nery’s compound generators, each capable of producing 600,000 cu. ft. 


this city s constructing a the block between 


and 152d street 


rrand Boulevard and 12th avenue. 


S) ) 1} 
store 2.080.000 cubk 


W on rd & Co 


a 


1). adeipnia, 


diameter of the tank Hic! 


iit 


respectively. Messrs. 


lhe he 
The Isbe 


ompany is also under contract to furnish 
four purifying boxes, fitted with the Isbell 
Lhe 


same firm will also furnish three con- 


The 
placed in a new building on 115th | 
station.——The Brockton (Mass.) | 
cooking stoves placed, thanks to the energy | 


densers capacity ol 


be 


main 


5,000,000 cubic ft. per diem. 


manutact ] Ss to 


street, ClLOS¢ e Company 


Ss 


(Company has a great n 


‘ 


1 Orke. 


of Superintendent K. H 


g rate for gas to $1.50 per 1,000 cu. | 


meantime the City Council of Rich- 
insists that Engineer Adams, of the municipal gas works, | 


| the tar well into the 


ized 734 tons of ccal, 


jsold at £11 per ton, equal to £90 15s., 


sulphate even in a small gas works. 
‘ 


The Manufacture of Sulphate of Ammonia in Small Gas Wo 


ae 


A paper read Mi Krizelle before the North of Ireland As 


ie 
on of Gas Manage rs 


As the preseut is a ratl 
t 


other illuminants 


tor 


ier eritical time smali gaS Works, p! 


pally owing to the advance in the price of coal and the competition 


I have thought that a few words in regard to we 
f 


] 
Ol 


ing up some our resid might be acceptable, by bringing wm 


) 


your notice a source tbeanulsatr 


of revenue from what may at presen 
or at least a difficulty to get disposed of 


Now. 


gers find it hard to know 


I mean, of course, ammon 


liquor. I am iainted with small 


{ 


acg vas works where the na 


what to do with thei lig ior They are 
. lerable d ‘ a f »} | 7 | l the hy > lay 
considerabie distance from chemical works, and they have no plan 
liquor themsely } 


t I 


treating the 
that 


, . : 
s. Besides, the railway rates are so 


will scareely pay carriage o1 


{ 


gardeners are not aware of the very great va 


some o!f the chemical companies 


although they have it pumped into barrels free of cost nfortunate 


our farmers and market 


of it to crops, or of the amount they pay for it when purchasing 


chemical manures 


; 


first I 


COST of 


L believe the yf the apparatus deters a good many manag 

A fe 

getling up a sm 

About 

I 

if possible, the extra expenditure 
of | 


fiving the quantity of coals carbonized per a 


from embarking in the manufacture of sulphate of ammonia 


I 


plant may therefore be of service to the uninitiated. 


words regarding the way in which went about 


two ye 


ago, seeing that coals had a tendency to advance in price 


| 


} 
yhate 


Was alxi( 


to make up in some measure, thus « 


tailed: so I decided to try the manufacture su wrote to « 


ferent makers of plant 
num, and other particulars higts 


Ho 
ever, I visited a few works where sulphate manufacture was carried ¢ 


The prices quoted were very 


small gas works, but 


[ have no doubt the apparatus was good. 
and I must here acknowledge my indebtedness, among other gentleme 

Mr Mr Por 
nd in answering all inquiries, my 


] 


iS 


to our worthy President and also to Nisbet, of 


Ross hc 


down, who were v¢ ry my On 


turn I decided to collect the materia for plant, and obtained a seco) 


As | 


which holds 


| hand steam boiler to till 


act as a s required a settling tank 


te ? 


t 
deep, Is made 


| purchased a ship's 
| The i ft 
| firm] 
foot 
under 


tank, 


t. and 3 ft. 


a upward of 1,500 gallon 


of 2 


y bolted, and lined with pure chemical lead, 14 lbs. to the squa 


saturator, oy 41 inch plat 


the joints being all burned by lead buraer (it 


draining table 4 ft 


was constructle 
by } ft. 


This is a ec 


} 
{ 


< 


my own supervision also a 6 


land 6 in. deep, covered with 6-lb. lead; and a salt store. 


| ner of the sulphate house floored with 14-inch timber 12 ft. by 6 ft., ar 


| sheeted 5 ft. high round the wall with 4-inch sheeting. The floor is co 


ered with sheet lead, 4 lbs. to the square foot, and has a fall to one c 


ner, where a small tank is placed to receive any liquid draining from t 


salt. Wood sheeting is laid on thesalt store floor, as sulphate does not ¢ 


well on lead : besides, the shovel would cut the lead if it were not c 


ered. 


The sulphate house is part of the purifying shed partitioned off ; an 





it adjoins the retort house, where the still is built in an old sing 
retort bed. The fl the still 


the sulphureted hiydrogen from the saturator is also conveyed into t 


1e Trom is carried into the retort stack, ar 


main flue and burned Lime is let into the still through a little tank 
the shape of a wet meter case. A jet of steam is connected to the st 
‘| 


Is plac t 


| for the purpose of agitating the liquor after the lime is let into it. 
A 
between the still and the saturator, to prevent any liquor from flowi: 
into the latter. 


| steam also assists in driving off the ammonia. catch-box 


This catch-box is an ordinary gas 


well or siphon bo 


The settling tank is erected in the yard, at an elevation to command 
still; and a 


os 


inch Archimedean pump is used to raise the liquor fro 


settling tank 


The whole apparatus cost less tha 
¢ 


£53: and up to the present time it has required no outlay for repairs 
Now with regard to the result. We have been working the plant f 
the two years ending in May of 


and 


' this year. In the first year we carbo 
made 7 tons 8 ewt. 3 qrs. 7 lbs. of sulphate, « 
f coal. 10s 


the lid 


or slightly over Is. 9d. per ton « 


about 224 lbs. of sulphate per ton o This was sold at £11 


4d. 


lu) 


f« 


| 


> for license and £17 14s 
5d., 


a little more. 


less We 


ton, equal to £85 lls 


vitriol and coke: leavy £64 16s, 


] 


coal. Last vear we le Carbonizing 739 tons of coa 


This 


less the cost of the license, vitri 


mac 
we made 8 tons 5 ewt. of sulphate, or 25 lbs. per ton of coal wa 


etc., £23; leaving a profit of £67 15s., or almost 1s. 10d. per ton of coa 

I am of opinion that distillation should be carried on with our liqu 
residuals so as to cover the primary products at the place where the 1 
siduals are produced; and the foregoing proves that it pays to mal 


I should say that works carbonu 
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¢ from 300 tons of coal upward at least should manufacture sulphate 


ammonia, 


Diseussion 


The President, in inviting discussion, remarked that the subject dealt 


. 7 1 } + x t 
Mr. Frizelle said, before the discussion terminated, there was just one 
. } . } rt { 
point upon which he desired to Make a remark, ana that was wilD rete! 
ence to the escape of the su ph ireted hydrogen through the main [lue 


The Inspector called upon him on two occasions, and expressed himise¢ 


ith by Mr. Frizelle was one of great importance to the members of the perfectly satisfied with the arrangement 


.ssociation ; and it had been treated in a practical and interesting man 
er. 

Mr. Stornmonth said that, having had some experience in the manu 
icture of sulphate of ammonia, he desired to put before the members 
is views upon the subject. Krom what had been written and said 
ibout it, one would imagine that sulprate making would be adopted in 
very gas works in the country ; but the fact was that, out of 100 works 
n Ireland, in only 18 was it carried on He did not know what im 
yression this fact created on the other members of the Association ; but 
o him it seemed to indicate a most remarkable state of things. No 
loubt many of the works were small and medium-sized ones, far re- 
noved from chemical centers; and the carriage of the liquor would be 
so great that the manufacture of sulphate would hardly pay. In Cole 
aine they had for a time reverted to the practice of disposing of the 
stuff to the farmers in the surrounding districts ; but these people did 
not display any great anxiety or hurry to get it. The result was that, 
when the stores were filled, the liquor ran away into the river. Recog 
nizing that it was worth a great deal to them, they commenced the man 
ifacture of sulphate ; and he was glad to say their efforts were attended 
with the most satisfactory results. After paying all the necessary ex 
penses, they had a handsome balance of profit left. This showed that 
they were warranted in what they did, and proved that it was much 
better to manufacture sulphate than to dispose of the material to the 
farmers. With regard to the plant that was necessary, he might say 
that he could not agree with Mr. Frizelle in the idea that anything 
second-hand was good enough for the purpose. Surely such a notion 
was utterly and completely opposed to all modern principles and prac- 


tices. Engineers would never think of, much less approve, sucha 


Mr. Salmon supposed that there was a very high sha 


Mr. Frizelle Not exceptionally hig about 36 fee 





The Coal Measures of Washington. 
ae 


By Mr. 8. G. DEWSNAI 


Worxable veins of coal exist in 1 ounties in Washington, and cover 
an area of over 1,000,000 acres Toward the development of this great 
source of wealth but little has yet been done. ‘Twenty-four veins are 
be ing worked, comprising an area of about 16,000 acres, which gave an 


output of coal in 1890 of 1,750,000 tons, and a probabie output for the 


vear LS] of 2 250.000 tons, while the area worked out 1s less than 2,000 


acres. Other companies are at work developing 60 other veins, com 
prising an area of about 30,000 acres, some of which will be among the 
producers of 1892. Thus but 1.6 per cent. of the known coal lands of 
the State is held by companies which are shipping coal and 3 per cent 


more by companies preparing to make shipments 


The coal of Washington exists in 10 different measures, which show 


distinet characters of coal varying over a wide range of usefulness and 
1 > + , » . " l« ] 
chemical composition from true cannel, showing 88 per cent volatile 
} 1 a ras } , > 
hydrocarbons, to a semi-anthracite of 91 per cent. fixed carbon. Be 
tween these two extremes are found all orade s of gas, domestic, steam, 


coking and blacksmith coals 


The lignite measures are the first in importance in the State in point of 
area and present output. The lignite belt extends from Bellingham Bay 
on the north to the Columbia river on the south, and comprises all that 


part of the State west of an are of a circle passing through Whatcom, 


|Gilman and Portland, Ore. The area covered will aggregate about 


course of action. He thought that it must be clear co all that the better | 


and more complete the plant the more satisfactory would be the results 
achieved. 
Mr. Tully inquired the cost of Mr. Stormonth’s plant. 
Mr. Stormonth— £150. 
Mr. Tully asked Mr. Frizelle in what way he disposed of his waste gas 
Mr. Frizelle said he turned it into the main flue. 


800,000 acres. The probable numbet of veins is 18 Of these eight only 
are at present worked, and from these about 1,000,000 tons were extract 
ed in 1890. Less than 1 per cent. of this territory is being worked. I 
will consider each belt of veins of this measure separately. The New 
Castle belt consists of six veins, having a strike south of east and north 
of west, and a dip north of 45°. The third and fourth veins of this belt 


are worked at Coal Creek and at Gilman. The former has a bench of 


Mr. Stormonth expressed the opinion that Mr. Frizelle would live to| coal 8 ft. thick and the latter a bench 11 ft. thick. These veins have 


be sorry that he had not put up proper plant at the beginning. 


been worked steadily for the last 25 years, and the present depth at Coal 


Mr. Salmon said he had been much interested by the paper, and was | Creek is 1,350 ft., or about 300 ft. below sea level. The coal is compact, 


. . e . ° " . . 1 io ] ] 
determined to give the manufacture of sulphate a trial in his own works. | black, flinty and very firm. It is a free-burning lump coal, well adapt- 


He would commence in the same way as Mr. Frizelle, and with similar | ed to steam and domestic uses. At Franklin, Black Diamond, Durham 


apparatus ; and when he had made some money he would buy good | and Cedar river four veins are worked which follow this type in almost 


plant. 


Mr. Williamson thought it would be a good idea if the larger gas | 


works made an arrangement with the smaller ones around them by 
which the manufacture of sulphate could be carried on in the more im 
portant places. Mr. Stormonth, and others who were situated like him, 


} 


levery respect. The veins have similar strike and dip and almost identi- 


cal wall rocks, but are geologically lower or older in formation. 
Another belt of lignite veins extending through Thurston, Chehalis 


and Cowlitz counties is of a later or more recent geological formation, 


consisting of eight or more veins, three of which only are worked—at 


could do so; and he was sure the arrangement would prove profitable | 


to all parties. 

The Secretary remarked that, in his opinion, papers such as that read 
by Mr. Frizelle were exactly what was required to make their proceed 
ings profitabie and instructive to the members. He must confess that 
he was much surprised at the figures Mr. Frizelle had placed before 
them. It was very creditable, he thought, that that gentleman should 
have been able to attain such satisfactory results, particularly when 


they kept in mind the modest character of the plant he had described. | 


He had succeeded in doing much better than others who were a great 


Bueoda, Chehalis and at the head of the Cowlitz river. The coal is free- 
burning lump coal of a little lower specific gravity, and less compact 
than that of the New Castle belt. 

The bituminous measures lying east of the lgnite measures and be 
tween them and the Cascade range of mountains, cropping out at a 
creater elevation, and being somewhat non conformable to them, are a 
series of measures showing much greater differences of structure and 
chemical composition, and thereby adaptable to more varied uses. The 


veins are tilted at high angles, the dip being mostly from 61° to 65°, and 


the veins are so coutorted that it is impossible to tell what was the origi 


deal more advantageously circumstanced, and who possessed the most | nal condition of the measures or what is the number of the veins. It 


complete plant to be had. He (Mr. Whimster) impressed upon gas man- | will be necessary to notice each group separately. The Carbon river 


agers the value and utility of manufacturing sulphate. He advocated | group is most developed. The Wilkeson mine, working one vein 3} ft 


it very strongly ; and he thought they should even go farther than that. | thick, produces a soft, bright, bituminous coking coal mixed with a 


He not only boiled his ammoniacal liquor, but also his tar, and extract- quantity of soft yellow clay which is washed out, and coke is made of 


ed the naphtba from it. After the boiling and the extracting process, | the product at the company’s ovens on the grounds. Two veins are be 


1 


the tar was in a much better condition for sale or for being burned in| ing worked at South Prairie and at Carbonado, one vein producing gas 


the furnace than it was in its crude state. By these means they gained | coal of a high grade and the other a high grade steam coal. The output 


the naphtha, for which a good price could be obtained; and the result | of this belt in 1890 was 185,000 tons, which is less than 10 per cent. of 


was to make the tar thus treated a far more valuable commodity. 


the amount this group can be made to produce. Lying north of this 


Mr. Stears asked Mr. Frizelle if he used lime in the manufacture of group some 12 miles is the Raging river group, consisting of eight well 


sulphate. 
Mr. Frizelle replied that he did. 
Mr. Stears said the results obtained were most satisfactory ; in fact, 


| defined veins, three of which are being developed, two by the Sno 
| qualmie Coal and Coking Company. One of them shows a thickness of 


ft. of excellent coking coal, and the other 9 ft. of gas coal. The veins 


juite as good as if Mr. Frizelle had had at his command the most elab-| of this group are less contorted than those of the Carbon river group ; 


orate and expensive apparatus. 


} 


| and the coal, which is soft and foliated, is less mixed with clay, but in 
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he company has arranged for the erec 
the season of 1891, and the Northern 
early completed through the property. 
veral discoveries of coal have been made, 
made for the development of some of the 
ed forward to with interest, as some rela- 
veins will probably be shown. It is pos- 
same group 
are the Ros- 
of frum 400 
The area covered 


ade range, in Kittitas county, 
y hurizontal, and at a depth 
face of the country 
The coal is compact, bituminous lump 

ind domestic uses. The output in 1890 was 
nes are owned by the Northern Pacific Railroad 
When 
ire obtained, a further development of this 


th an annual output of 2,500,000 tons, may be looked for. 


Company, and i trols the transportation at present. other 


means 


The Skagit 2 


ver group, lying along the river from which it derives its 


name, shows some point f interest not found in other groups. Owing 


to a fold in the f imber of veins has not been ascertained 


orm on the n 


with certainty, but proba 12, and possibly more. Three proper 


‘he Skagit Cumberland Company is develop- 


quarters of a mile south of Hamilton; J. J. 


veins directly west of these, and the Bennett | 


>, SIX Mille 


All 


and dip from 50° to 80° to the northeast. 


s developing two veins. 
ce soutneasti 


The most easter oldest 


the metamorph consisting of serpentine, falcon slate and clay 
ron stone. This vy hows the highest fixed carbon, and every suc- 


ceeaing veln gol 


formation in a descend 


tio of fixed carbon, while all the veins show 
to a greater or avy foliated structure peculiar to this 
The 


group. 


from phospho in sulphur. The veins all 


nigh elevation, 


‘an be run along the strike of the veins, 


and the coal vy gravity downward. 


The product is admir- 


ably adapted for black ng and coking. As soon as contemplated 


transportation faci th by railroad and by river have been com- 


’ ; 
pleted this group wll econ 


ie one of the large producers of the State. 


Ly ing 


north o ‘ Lt ol 


the Skagit river group, and within nine miles 


oft tidewater on P ret Soun 


d, is another group, which for convenience 


[ will call the ksack measures, in many respects similar to the east- 


ern side of tl igit group and lying contiguous to similar metamor 


phic rock: VUL UL vein str 


of 24. ne coal has 


ated structure somewhat similar, and a like 
irom phosphorus and s ilphur. 


. 


Hit’ > 


a 1O 


freedom Three properties are being de- 


veloped 1n LoIs group, 


ie Canyon, the Occident and the Samish. 
The Blu 


Canyon and the Oecide 


ekness of coal, and at a depth of 100 ft. 224 


ft. thickness of coal. The coal is bright black foliated coal, partly lump 
and partly soft xcellent coke, and useful for blacksmithing, 
steam OF 


vas aonie 


tion of 


been brie! nany writers, and all agree that the coal for 


e this is without doubt true of the lignite 


as ol 


,at 1 > 
mation is cre 


and sem the southern and southwestern portions of 


the field, nterest to the information gained by the Geo 
logical 


Nooksack 


» pointing to the placing of the Skagit river 


ower geological formation. 





The Rate of Explosions in Gases. 
> 
in a paper recently read by him before 
on the above subject, said 
ange which follows the kindling of an ex- 
of late years attracted the interest both of 


yretical chemists. To utilize for motive 


ignited gases, to minimize the chance of 


cisastr 


re damp in coal mines, and to follow the 


progress ol hemical change 


inder the simpliest conditions, are some 
Lo 


among the problems presented 


is in industry or science, demanding 


for their solution a knowledge of the phenomena of the explosions of 


vases 


To understand the nature of the explosions in gases, it is neces- 


Saryv to Know certain 


\ 


' indamental properties of the explosive mixture. 
Vith this object in view 


experimenters have sought to determine, for 


ires of gases, the heat of chemical combination, the tem 


lammation 


he pressure developed, and the rate at which 


these veins | 


geologically, and lies very close to | 


shows differences indicative of more recent | 


high in fixed carbon, peculiarly free | 


lie across a 


es northeast and dips northwest at an angle | 


nt are on the same vein, which shows | 


il formation of western Washington has 


the explosion is propagated under different conditions. It is on the 
th 


| flame travels through the gas 


of these problems 1e determination of the velocity with which 


that I have been asked to speak. 
Some 24 years ago, Bunsen described a method measuring the rapic 


of the flame in gas explosions. Y 


Passing a mixture of explosive ga 


through an orifice at the end of a tube, and igniting the gases as tl 


issued into the air, he determined the rate at which the gases must 


~ 


driven through the tube to prevent the flame passing back through t 


opening and exploding inside the tube. By this method he found tl 


the rate of propagation of the ignition of hydrogen and oxygen w 


as 


meters per second ; while the rate of ignition of carbonic oxide and oy 


gen was less than 1 meter per second. Bunsen applied these resu'ts 


the rate of explosion of gases 1n closed vessels : and his results were a 
cepted without cavil for 14 years. 
By 1880 facts began to accumulate which seemed inconsistent w 


ha 


the flame of carbonic oxide and oxyget 


Bunsen’s conclusions. For instance, between 1876 and 1880, I 


several times observed that 
traveled in a long eudiometer too quickly to be followed by the eye. Mi 
A. V. Harcourt, in his investigation of an explosion which happened 

a large gas main near the Tottenham Court Road in 1880, was led to th: 
conclusion that the flame traveled at a rate exceeding 100 yards pe 
second. In the winter of 1880-1, I noticed the rapid increase of velocits 
as a flame of carbon bisulphide with nitric oxide traveled down a long 
ate « 


explosion of carbonic oxide and oxygen by photographing on a moving 


glass vessel ; and shortly afterwards, I attempted to measure the 1 


| plate the flash at the beginning and the end of a long tube. The tw 
of the 
| rate was obtained, for the apparatus was broken to pieces by the violence: 


to be simultaneous ; but record 


} 
] 
| 
| 
| 
| 
no 
| 


flashes appeared to the eye 


| of the explosion. 


} 
DY 


In July, 1881, two papers appeared in the ¢ omptes Rendus—one 


M. Berthelot, the other by MM. Mallard and Le Chatelier 


| announced the discovery of the enormous velocity of explosion of gas 


Both papers 
eous mixtures. Other papers quickly followed by the same authors 
M. Berthelot made the important discovery that the rate of explosion 
rapidly increases from its point of maximum 
This 
maximum M. Berthelot states to be independent, of the pressure of the 
the the tube, and of 


The rate of explosion thus forms a new physico-chemical con 


rigin until it reaches a 


which remains constant, however longthe column of gases may be. 


gases, of material of its diameter above a sma 


limit. 


stant, having important theoretical and practical bearings. The name 


gated 


l'onde explosive is given by Berthelot to the flame when propag 
| through an explosive mixture of gases at the maximum velocity. 
| While Berthelot, associated with Vielle, was measuring the rate of the 


|‘*explosion wave” for various mixtures of gases, MM. Mallard and Le 
| Chatelier continued the study of the preliminary phenomena of explosion 


| which precede the formation of the ‘‘ wave.” They showed by photo 


| graphing on a revolving cylinder, (1) that when a mixture such as nitric 


oxide and carbonic bisulphide is ignited at the open end of a tube, 


on 
) that at a point 
the tube, vibrations are set up which alter the character of the flame, 


the flame travels a certain distance (depending the diameter and 
length of the tube) at a uniform velocity ; (2 certain in 


and that these vibrations become more intense—the flame swinging back 


wards and forwards, with oscillations of increasing amplitude ; and (3 
that the flame either goes out altogether, or that the rest of the gas de 
Again, when a mixture of 


tonates with extreme velocity. gases was 


fired near the closed end of the tube, they found the velocity of the flame 





| regularly increased, as far as their instruments were able to record the 
| rapidly increasing pace. Mixtures of coal gas with air, and of fire damp 
| withair, show phenomenaof the firstandsecond kind. Ignited at the open 
end of a tube, these mixtures burn ata uniform r¢ te for acertain distance, 


| and then the flame begins to vibrate. The vibrations acquire greater or 
| less velocity according to the nature of the mixture and the conditions 
|of the experiment ; but the third regime of uniform maximum velocity 
lis not set up. In narrow tubes the explosion soon dies out. The pheno 
|} mena studied by MM. Mallard and Le Chatelier have been observed ona 
| large scale in explosions in coal mines. It has been that little 
damage was caused at the source of an explosion, and for a distance 
the while, be 
yond that distance, fall of roof, broken tubes, and blown-out stoppings 


noticed 


varying from 50 to 80 yards from the origin of flames ; 


have testified to the violence exerted by the explosion. Great as the de 
struction is which an explosion of fire damp and air causes in a mine, it 
is fortunate that these mixtures do not detonate. 

Passing on to Berthelot’s researches on the regime of detonation, I 
will briefly summarize the resuits he has arrived at. The actual veloci- 
ties of explosion are compared by Berthelot with the mean velocity of 
translation of the gaseous products of combustion, supposing these pro 
| ducts to contain all the heat that is developed in the reaction. For in- 
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ince, we know the total heat given out when hydrogen and oxygen 


mibine. If this heat is contained in the steam produced, we can caleu- 

e what its temperature must be if we know its heat capacity. And if 
e know the temperature of the steam, we can calculate the mean 
elocity with which the molecules must be moving. Now, Berthelot 
ipposes that the heat is all contained in the steam produced. He as 
umes that the heat capacity of steam is the same as the sum of those of 
s constituents ; and he considers, moreover, that the steam is heated at 
onstant pressure. Making these assumptions, he calculates out the theo- 
etical mean velocity of the products of combustion of various mixtures, 
ind finds a close accordance between these numbers and the explosion 
ites of the same mixtures. He concludes that the explosive wave is 
ropagated by the impact of the products of combustion of one layer 
ipon the unburnt gases in the next layer, and so on to the end of the 
ibe at the rate of movement of the products of combustion themselves. 

his theory is true, it not only accounts for the extreme rapidity of ex 
jlosion of gaseous mixtures, and gives us the means of calculating the 
naximum velocity obtainable with any mixture of gases, but it also 
fords us information on the specific heats of gases at very high tem- 
eratures, and it explains the phenomena of detonation, whether of gases 

solid or liquid explosives. The following table shows the rates of ex 
osion found by Berthelot, compared with the theoretical velocity of 
ne products of combustion 

TABLE I.—Berthelot’s Experiments 
Velocity in Meters 


per Second 
raseous Mixture 


rheoretical. Found 
} () 
H. ( 2 830 2 810 
Hydrogen and oxygen \ : 
N.O / 
F , , . 2,250 2,204 
Hydrogen and nitrous oxide. \ ’ 
CO () } 
. 1,940 1,090 
Carbonic oxide and oxygen \ ' 
68) } N.O ) = : 
‘ . . 1,897 1,106 
Carbonic oxide and nitrous oxide. \ 
CH, Os C ...2, 497 2 287 
Marsh gas and oxygen. fe ee on 
C.H, O ) iat 
ty <6 eR 2,210 
Ethylene and oxygen. \ 
‘aN O 
Rina 2,490 2,195 
Cyanogen and oxygen. \ 
C O - 
HH. ( 2,660 2,482 
Acetvlene and oxygen. \ 
C1) + () 
H ( 2. 236 2,008 


Carbonic oxide, hydrogen, and ox ygen. \ 
Two poiwts in Table I. favored the view that Berthelot might have 
ere given the true theory of explosions—tirst, the close coincidence 
tween the rates of explosion of hydrogen, both with oxygen and 
\itrous oxide, with the calculated mean velocities of the products of 
ombustion ; and, secondly, the great discordance between the found 


ind the calculated rates for carbonic oxide with both oxygen and 


nitrous oxide. The discordance found by Berthelot was what I should 


lave expected from my own experiments 
A consideration of Berthelot’s results, published in full in the Annales 
le Chimie, led me to think it would be useful to repeat and extend these 


experiments. My objects were chiefly (1) to determine as accurately as 


ossible the rate of the explosion wave for some well-known mixtures: 
2) to measure the rate of the explosion wave in carbonic oxide with 
lifferent quantities of steam ; and (3) to determine the influence of inert 
rases on the propagation of the wave 


1. The results obtained with hydrogen and oxygen, with hydrogen 


ind nitrous oxide, and with marsh gas and oxygen, in exact proportions | 


or complete combustion, were in close accordance with the mean results 
ff Berthelot. For ethylene, acetylene, and cyanogen, my numbers 
tYered appreciably, but in no case by more than 7 per cent., from the 


ites observed by Berthelot. They are given in the following table : 


TaBLE II. Ve locity of Explosion in Metres per Se cond. 


serthelot. Dixon. 
Hydrogen and oxygen (H.+ O its MOO 2821 
Hydrogen and nitrous oxide (H.+ Ns O).... 2284 2305 
Marsh gas and oxygen (CH,+0Q,).......... 2287 2322 
Ethylene and oxygen (C2H,+0Os).......... 2210 2364 
Acetylene and oxygen (C2 H2+0Os)........ 2482 2391 
Cyanogen and oxygen (C; N2+Qs)... ..... 2195 2321 


ihe general agreement between these measurements left no room for 
loubt about the substantial accuracy of Berthelot’s experiments. The 
ormula he gives does, therefore, express with a close degree of approxi- 
nation, the rates of explosion of many gaseous mixtures. 

2. The formula fails for the explosion of carbonic oxide with oxygen 


r nitrous oxide. This was to be expected if, in the detonation of car 


} 


bonie oxide in a long tube, the oxidation is effected indirect 


of steam, as it is in the ordinary combustion of the gas 
of the rate of explosion of carbonic oxide and oxygen 
showed that the rate increased as steam was added to the 
until a maximum velocity was attained when between 


of steam was present 


3. When electrolytic vas Was mixed WILN an excess O 
gen or oxygen, the rate of explosion was found to 


addition of hydrogen increasing the velocity, and the ad 
diminishing it. The addition of an inert gas (nitrogen 
taking part in the chemical change, produced the same et! 
dition of oxygen, one of the reacting substances ; only 
effect of nitrogen was less marked than that of an equ 


oxygen. The retardation ot the explosion-wave caused 


of an inert gas to electrolytic gas evidently, therefore, dep 





instance, in the combustion of a hydrocarbon, or of 

’ 
carbonic acid, the rate of the explosion wave should corre 
carbonic oxide reaction, in this case the primary react 
the carbon of these gases burns to carbonic acid direct 
then the rate of the explosion wave should correspond 


reaction. 


carbonic acid; and (2) onthe supposition that the carbon 
bonic oxide, and the further oxidation is a subsequent 01 


Lii¢ 


action. On the first supposition, if 100 represents 


oxygen required to burn the gases to carbonic aci shoul 
rate of explosion: Marsh gas, 104; ethylene, 10. ( 


t 


Whereas if these gases really burn first to carbonic oxide 


oxygen is inert in propagating the explosion wave, then 
this inert oxygen would diminish the rate of explosion 


ethylene, 88; cyanogen, 87. The experiments show 


the carbon to carbonic oxide, the following are the rate 





to a mixture of equal volumes of cyanogen and oxygei 





ion more than the same volume of nitrogen. The conel 


comé to is that the oxygen added to the mixture expressed by) 


|C.N3+ Oz is as inert (so far as the propagation of the expl 


| concerned) as oxygen added to the mixture expressed 


H, + 0. Thesame phenomena occur in the explosion 


lethylene, and acetylene. In all the cases the substitu 
| etn? } 
bonic acid increases the velocity of the explosion. These 


consistent with the view that the carbon burns directly to « 


and the formation of carbonic acid is an after oceurrs 


bon is first burnt to carbonic oxide, which subsequently 


Now, if we adopt Berthelot’s formula as a workin 
cau calculate the theoretical rates of explosion of marsh 
or cyanogen: (1) On the supposition that the carbon bun 


of these three gases burning to carbonic oxide, the ad 


taken as the rate of explosion when the oxygen is only suff 


oxygen is added sufficient to burn the carvon to carbor 
gas, 94; ethylene, 92; cyanogen, 84. The results are the 
lof the view that, in the explosion of these gases, the carb 
to carbonic oxide. 

But stronger evidence on this point is obtained by comp 


of explosion of these gases (1) when fired with oxygen sul 


| for the oxygen required to burn the carbon from carbonic 


y OY meaus 


\ y + 
leas lrements 


i moa tue 
y mixture 
ind 6 per cent 
he vdro 
e altered ; the 
mor oxygen 
neapnable ot 
ect as tT ¢ 1a 
retaraing 
i ( ime ot 


by the addition 


nds upon the 


volume and the density of the gas added In the following table, the 
retarding effect of oxygen and nitrogen on the explosion of « roly tic 
gas is compared 
TABLE III. Rate of Kc plosi mn Hlectrolytie Ga | S 
Oxygen und Nitrogen 

Volume of oxygen added to H O © 

Rate.. ve 2328 1927 i( ? 

Volume of nitrogen added to H.+O WN N \ 

Rate. ve 2426 2055 1822 

I think it a fair inference from these facts to conelude, when the 

addition of a gas to an explosive mixture retards the rate of explosion 
by an amount proportional to its volume and density) it such added 
gas is inert as far as the propagation of the wave is concerned, and that 
any change which it may undergo takes place after the wave front has 
passed by—in other words, is a secondary change This neiple has 
been applied to determine whether in the combustion of gaseous carbon, 
| the oxidation to carbonic acid is etfected in one or two stag an impor 
tant question, on which there is little experimental evidence If, for 


cyanogen, the car 


is burnt to 


| 


spond with the 


yn vVhereas i 
n one stage, 
Lne complete 
YpoLthnesis, we 


ras, ethviene, 
ns directly to 
irns irs car 


secondary re 


O ‘plosion 
l on ) tine 

nerease the 
inogel 107 


nat, if 100 be 
sentto burn 
s found when 

i( d Marsh 
reforein Tavor 


yn is first burnt 


ent to burn 


| the carbon in them to carbonic acid, and (2) when nitrog s substituted 
for the oxygen in excess of that re iired to burn the carbon to carbonic 
oxide. We have seen that oxygen added to ele« trolyt ¢ gas hinders ex 
plosion more than nitrogen. In pre« isely the same way oxygen added 


linders explos 
ision we must 
the formula 
OSIOW Wave 1S 


1} 


he formula 


of marsh gas, 
on Of nitroven 
oxide to ear 


lactS seem only 


arbonic oxide 





fon oe 


BY 
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Finally, 
when tne 


than the 


ose agreement 
ound when hyd 
equivalent proportions ot o 


to earbonic ox de. al ul 


high temperature. If 
ties can be calculated 
dissociation does not oc 
lhe specific heats sh 
constant pressure 

mean of the burnt 

urnt molecules aione 
alteration of volume by the 
creases, in others diminishe 


Che rates so calculated a 


when burnt to carbonic oxid: 


} } 
oxide ; with those of hydr 


with oxygen and a 
hydrogen and ch] 
In conclusion, I 
rmed the truth of 
: specitic constant 
that the rate of explosion 
aud that the d 
now so obscu 
about ; and, 
between the rate 
worked out, which 


high interest in the 


hydrogen, oxygen, or nitrog 


on of cyanogen and the hydrocarbons, 


irbonic oxide, have been found greater 


or Sore one . 
m Berthelot’s formula. This accords 


made, th il ne rate ol si Xp oOsion ol eiec 
hydrogen or oxygen, 1s far higher 
mm probabpie th; t the theoret cal 
sho lid be moditied itn Spite of the 

ers show 
exploded vith 
ygen, depend partly 1 the carbon burning 


the steam at the 


on the dissociation 


In these respects, veloc 


with the experimental results where 


ooest the following modifications l 


t 


iken at constant volume, instead of at 


: ; : 
density of the gas should be taken as the 


inburnt molecules, instead of that of the | 


a correction should be made 
‘h in some cases 
s, the volume 
ree with the rates of ¢ xplosion of evanogen 
nitrous oxide, 
xe ss eithe r of 
and acetylene 
wel and th those ot 
xcess of hydrogen. 


hat these experiments have amply con 


statement, that the « xplosion wave 1S a 


seous mixture: that it has been shown 


epends pon the primary reaction occurring, 
rate may throw some light on what is 

Which chemical changes are brought 

ioes not seem impossible that a connection 
the rate of the explosion may be 


nite information On points of 





To the proceedings at 


Robinson contributed a pa 


general principles whic] 
tioning the fact that Cross 
author went on to descr 
being brought forward 
sprayed et of ol 

the inverted spray m 


completely vaporized by 


sas 
haust led round this vapori 


rt} 
to escape Phis might be 
thoroughly mi: 
an automatic s 
forward stroke 
a ane 
tne rolowing 

. 


; 


not 
break up ani 
mix¢ d 


ame. 


1mMpuiset 
I 


compressed chi 


between end 


British Association Prof 


per on oil engines. After referring to the 
govern the design of oil engines, and men 
ey Brothers are at work on an oil engine, the 


be anew form of the Priestman engine now 


the Priestman spray maker and vaporizer a | 


*n up by compressed air playing on it in 


itis further mixed with air, heated and 


products of combustion from the ex 


ed a regenerator. The oil vapor thus| 


he proper proportions is drawn through | 


ngine cylinder by the piston in its 

this spray maker will be seen by making 

turn off the air s ipply and a flame 

allow the air under pressur‘¢ 

the vapor formed is so intim 

be ignited and burns with a 
P 


fact 


the ts by means Of apparatus 


idopted in the Priestman 


2 . 
nishead or increased, tos 
oh explosive charge or 
ve done by the eng 
itly proportioned to mix 

‘ ] ] 

in a conical pi 

I 


afl 
ia? CX DLOSION 


inning. The 

spark, made 

, ] 4 
porcelain in the 
a storage 
been tr < for more than 
x plained i ( a horizontal en 

1mnis 
specia 

he jaunch engi ! in diameter by 
e€ an explosion or working stroke every 


‘ngines, the author stated, are work 


[Tron stem to stern Dy 6 





mixing chamber, before being allowed 


ft. 2 in, beam. The speed is 7 miles an hour. These engines are no 
in use on barges in canals, and also for deep sea trawling. The horizo 


| type, of which drawings were shown, is self-contained, and adapt 


ta 
for isolated electric lighting installations and lighthouse work. It 
ised for pumping and hauling in colleries and for rock-drilling 
mines. The main object desired in oil engines is to prevent clogging 
the cylinder, so that the engine may run without attention or freque) 
cleaning. This is secured by thoroughly mixing the air and vapor, 


as always to form an explosive mixture which gives complete combu 


tion and clean exhaust During the compression of the charge befor 
ignition a considerable proportion of the vapor comes into contact wit 


+ 


ithe walls of the cylinder, condenses on them, and never gets burne 


however useful it may be for lubrication. This was proved by con 
paring the pressure along the compression curves of the indicat 
diagrams, with the pressure obtained by experiment from each charg: 
consisting of the explosive mixture .015 cubic inch of oil and 191 cub 


inches of air at the same temperature. Taking the temperature of thi 


| " . 1 " 1 . 
>|}charge 170 F. on entering the cylinder, the indicator diagram show 


the highest pressure before ignition only 38 1b. per square inch. This 
is kept low for fear of much condensation, as well as to give smoot} 
running. Inthe gas engine we know that compression of the charg: 


before ignition is essential to high efliciency, and similar considerations 


lead one to expect the same to hold true for oil engines. Indeed, by 


adding fresh air to the charge after leaving the vaporizer, and compress 


ing more than usual, greater power or higher efliciency is obtained, but 


|the temperature of the cylinder becomes too high for lubrication. At 


engine may berun with a special cylinder liner to withstand the high tem 


perature due to the high compression used, but these are not the con 
ditions for ordinary work. In fact, for any particular oil experienc 
must decide the degree of compression that gives best results as regards 
power and efliciency, consistent with economy and durability of engine 


The author next referred to hisinvestigation of the relation between the 


| pressure and temperature of the vapors from different oils. His exper 


iments proved that the law according to w hich the pressure of petroleum 
apor varies with its ten perature represented by a perfectly regular 
curve for each oil. 

By far the simplest type of oil engine is that in which the oil is in 
jected directly into compressed and heated air in a vessel which at once 
acts as vaporizer and combustion chamber. Such an oil engine is the 
invention of Mr. H. Akroyd Stuart, of Bletchley, and is now being 
made by Messrs. Hornsby & Sons, Grantham. A novel feature of this 
engine is that the ordinary gear for firing the charge by heated tube 
flame or electric spark is dispensed with altogether, and heavy inter 
mediate oil is ignited and completely burned when injected into the 
compressed and heated air in the red-hot vaporizer. This chamber is 
heated up at start with a special oil lamp supplied with air blast by a 
small fan. Every charge of oil is forced, by means of a positive action 
oil pump, through a thin pipe and simple nozzle into the vaporizer at 
the proper moment for ignition, just after the hot air has been com- 
pressed and the piston is on tke return stroke. The oil supply is regu 
lated by a governor, whilst by using a large flywheel and high speed, 
about 210 revolutions per minute, this engine runs very steadily. In a 


6 horse-power engine, during a run of about three hours, using oil of 


| specific gravity .854, and flashing point 220° F., the consumption was 


less than a pint per brake horse power per hour. Even heavier oils 


; might be tried, the hot water from the water-jacket going to warm up 
the heavy oil and keep it in a fluid state fit for use in winter. The action 


|in the engine cylinder is here very different from that in the Priestman, 


inasmuch as there is an excess of air in the c,linder, and this is com 
pressed before the oil is injected. Consequently the combustion is 
rapid and will be complete even when heavy oils of great heating 
power are used. However, since the air is dry, and there is no conden- 
sation of oil, the cylinder requires independent lubrication, as in the 


case of the gas engine 





The Rollason Gas Engine. 
aati 

cine illustrated herewith, mention of which has 
heretofore been made in the JOURNAL, is the invention of Arthur Rolla 
son, of Newcastle on-Tyne, England It has been in use in that coun 
try for two or three years with the most satisfactory results, proving it 
self to be economieal in the use of gas, free from any tendency to be 
ved by the products of combustion and to be reliable and perfect in 
operation under varying conditions. It is now being introduced in this 
country by the Electric Mfg. and Gas Engine Company, whose works 


are at Greenbush. N. \¥ and offices and warerooms at 134 Liberty 


street, New York city 
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ese engines run at speeds varying from 100 to 250 revolutions per 


ite and work with a dilute or strong mixture of gas and air accord- 


to the varying load or requirements of work from the engine. They 


er from other gas engines in the method of mixing the gaseous 
rge previous to ignition, and the burning of the mixture in a cham 
which is heated and maintained at a high temperature. The entire 
sence of premature explosion and the complete expulsion of the pro 


cts of combustion are points of advantage. 


The engine is of the 3 cycle type. Supposing an explosion to have 


st taken place, the piston makes a forward stroke under its impulse 





the exhaust valve is then opened, and the piston returns, expelling a 
arge proportion of the products of combustion. During the next stroke 
yward the piston draws in behind it a scavenger charge of air, which 

forces out on the back stroke. On the fifth stroke a combustible 


harge of gas and air is drawn in, and on the sixth it is compressed 
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Fig. 2. 


ready for igniting, thus completing the cycle, which includes an explo 
sion every sixth stroke, except when the engine is working at very low 
powers. 

Referring to the engravings, it will be seen that the engine conforms 
in general appearance to the usual type. The connecting rod is pivoted 
directly to the piston, which has a guiding trunk. The cylinder is sur- 
rounded with a water jacket, which extends round the combustion cham- 
ber up to the rear valve face. The chamber itself is isolated from the in- 
luence of the jacket by an annular space, which is filled with a non- 
eonductor A side shaft. revolving at one third the vate of the erank 


] 


shaft, works the slide valve at the back of the eylinder by means of a 


connecting rod and a rocking beam. The slide valve is shown in the 
horizontal section in Fig. 4. This slide valve is formed with ports 
through which the supply of air and gas is admitted. The gas valve is 


raised at the proper instant by a cam, which is shaped to proportion the 
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influx of gas to the speed of the piston. The amount of gas admitted is 
regulated by the governor, which is driven by the side shaft. The gov- 
ernor is connected by a rod to the valve, and as it rises it throttles the 
supply of gas to make it correspond with the work to be done When 
| the dilution of the charge has been carried as far as is economical, the 
gas is cut off entirely. A second lever connected with the governor 


carries a counterweight, and by altering the position of this weight the 


| speed of the engine can be varied. This lever can be readily put in or 
out of connection with the governor, its principal object being to enable 
the engine to be slowed down when not actually doing work. 

When combustible mixture is to be admitted to the cylinder, the valve 
| ports coincide with admission gas and air inlets, the gas valve is opened 
land the charge flows in, following the outward movement of the piston 
| The first portion of the combustivle gases taken in flows down the cen 
| 


ter of the cylinder until the piston stops, and then it divides and flows 








| back along the walls. This portion, which is diluted with the air in the 
|combustion chamber, is congregated round the firing port, while the 
richer part of the charge is situated next the piston ‘he weaker part is 


| ignited first, and the velocity of combustion increases as it approaches 


| 
| the richer part. 
Tests.—A. B. W. Kennedy, professor of engineering, University Co 


| lege, London, made exhaustive tests of this engine of 4-horse power. 
Although the engine had but just left the erecting shop it ran smoothly 
and developed no weakness whatever. Professor Kennedy in his report 
said: ‘‘ It ran continuously and smoothly, without the least hiteh, and 

| without (to the best of my belief) a single bac ignition or miustire dur 


ling the whole 54 hours of the tria and the las half of the tral was 
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although only toa small extent) more economical 


the 


most 


than 


first half, the last quarter of an hour happening to be nearly the 


economical quarter of an hour during the whole test. During the whole 


time it worked w dilute mixt and 


As to its 


that, so far as I know, no gas engine of 


th an excessively ire, comparatively 


very iow combustion temperatures, 


gas economy, I may say 


the same size as this one has 


ver shown so smalla vas cons imption on a triai anything like so se 
vere and protracted as that to which I put the Beck engine. I attach 


very little value to such short trials as have often been published, for on 


a short trial it is comparatively easy to register a small gas consumption. 


But even on the short trials of half an hour and an hour, of which 


many have been published from time to time, I do not know of an) 


trustworthy ones, made by uninterested persons, showing so small a gas 


The the 


indicated work, is also extremely good 


consumption in SO SMalian engine mechanical et] ciency ol 


gine, or ratio of useful to 


uite above the average for an engine of this power. 





Building a Concrete Sewer. 
i al 


\ paper read by Mr. William: Worthen before the American Society of 


Civil Engineers. 
In laying out the 


let Mt. Vernon, N. Y., it 


line must be excavated 


main out sewer al Was 


found that a large portion of the through rock, 


and I decided that for economical reasons the sewer should consist of a 


concrete channel, constructed in situ, with an arch covering in stone. 


o 
4 


In this way all the rock saved from the trench was valuable for the max 


adamizing of streets, no eartl Vas necessary for filling over the arch, 


which would have been needed cement or vitrified sewer pipe had 


een laid, and this earth invol ea iong haul, In addition, such a cross 


section could be secured that a man could readily pass through the sew 
er, a convenience in cleaning and a saving in the number of manholes 


Mt. \ 


subway for electric wires, gas or 


It was not supposed that at ernon the sewer would be used as a 


water pipes, but it could be readily ar 
ranged for such purposes 

Figs 
struction; 


} 
i 


. 1» | 4 > s ux . } ¥ 
1 and 2 show s¢ ion the sewer and the general torm of con 


only the min rock excavation was required, sufficient 


n all cases to give a few re n thickness of concrete Phe invert is 
, + ; ] 1,] | 
a section of vitrified pipe, su as is sold for such purposes ; this is bed 


de-d in cement mortar on the rock or on concrete to a true line and grade: 


Fig lis 


: 
{of broken rock not 


on Unis Is } laced the invert cent and concrete of Rosendale ce 


than 2 


ert 


ment, mixed 1 cement, large. 


the 


cement is struck with a thin 


i... a na | 1@s ar Lhe 


rammed aro concrete has sel iny 


center is removed and Lhe coat 


Portland cement well troweled on, a 


base fits the opening of the channel, is 


and vertical. In 
for describing 


this plumb are a 


Lhe arch, and the cen 


ters used are those best suited to the rock excavation. In this case t} 
radias of the arch was invariably 2 ft., and this radius, either by a strin 
or rod, was applied at different centers, till one was found best adapte 
to the rock cut. In general, the arches were laid horizontal and tl 
aft 
be taken with a vertical offset, but if mor 
convenient, the arches might 


same center in the plumb used for a convenient length or section ; 
that another center might 
be laid on an incline, so that 


in Som 


places the sewer would be 6 ft. to 7 ft. high. The practice was to ar 
range for the skewbacks first and then set the usual centers of about 
ft.wide and complete the arch from stone from 10 in. thick and upward 
taken from the cut and laid in cement. The upper surface of the arc} 
was kept as high as the rock cut and the proper depth below the grade o 
the street would admit. 

This construction applied only to the main outletsewer, in which thers 
was no spur for house connections; all the other sewers were of vitrifie 
pipe of various diameters from 8 to 18 in., the minimum being 8 in. Al] 
the house connections were 6 in. in diameter. By the provisions of the 
contract there was to be a capped J pipe next to the bend from the spur 
The idea was toobtain ready access for the removal of obstacles in either 
the maia sewer or its branches. To simplify this, the bend, Fig. 3, was 
adopted, which was the first connection with the spur on the main line 
The oblong hole gives a ready and short reach to both the main line and 
to the house connections. After the cover is put on with earth packing, 


the trench is filled in, and access can be got only by digging down. The 





usual depth of mains is {) ft. to invert, and the distances between spurs, 
5 ft 


wJ il. 


on each side. 
In manholes where the lateral sewer came in on a level considerably 
above the main sewer, I put a = on the line of the lateral and just in- 


side of the wall of the manhole with the upper end open, so that the 


flow of the lateral was readily seen, and the other end was extended 


down with an elbow at the bottom to the level of the main sewer. 





Coke Making in Western Kentucky. 
—— 

By Mr. JoHN B. ATKINSON, 

Most 


coals, and readily coke in the bee-hive oven. 


of the coals found in the Western Kentucky field are coking 
The two most regular and 
valuable veins of coal so far developed in this field, B and D, vary but 
little chemically and physically at the various openings in Hopkins, 
Ohio, Muhlenburgh, Webster, and Union counties, while the lower veins 


vary much, both chemically and physically, at the various openings in 


the above-named counties 

Vein B, after being crushed and thoroughly washed, averages 5 per 
Vein D, 

2.5 per cent. sulphur. 


The sulphur in all the coals in this field that causes trouble in the 


cent. ash and 2.9 per cent. sulphur in the coal. under same 


conditions, shows 6 per cent. ash and 
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ce is that which is chemically combined with the coal, and may be 

rmed organic sulphur; and this cannot be separated by washing. 

e pyrites can be eliminated without great difficulty by washing. 

The coals of this field are different from ordinary coking coals, in the 
ict that the reduction of ash, after a certain condition is reached, does 
ot, reduce the sulphur. 

Testing the lower veins, at one opening is found coal that will make 
oke with 7.372 per cent. ash and 1.482 per cent. sulphur; while at an- 
ther opening in the same vein, but a few hundred feet away, the coke 
nade from the coal will show 8.893 per cent. ash and 2.556 per cent. 
uiphur. Still another opening will show 18.542 per cent. ash and 
).567 per cent. sulphur. The best results obtained from the lower veins 
showed in the coke 4.953 per cent. ash and 1.168 per cent. sulphur. 
‘ould this limit of ash and sulphur be maintained, then would this field 
take a high position as a producer of coke equal to the best for met- 
illurgical purposes, its nearness to great markets giving it great ad 
vantages. But the great uncertainty of the quality of the coal in these 
ower veins will possibly prevent any extended development for coking 
purposes, the good coal of to-day running into the very inferior coal of 
o-morrow. 

During the year 1882 two bee-hive ovens were built by the St. Bernard 
Coal Company, for experimenting with the coals of the Western Ken- 
tucky fields. A crude system of washing the coals was used with fair 
results, physically, in the coke produced, but it was soon discovered 
that much of the sulphur of the coals was organic, and impossible to re 
move by washing. During 1887 21 ovens were built, together with a 
washing plant and coke crusher. The idea was to convert the waste 
slack of the mines into crushed coke, to be used in place of anthracite 
coal for base-burning stoves and heating furnaces. It was soon discov 
ered that the coke was valuable for smelting silver and lead ores, for 
making steam, drying brick kilns, where wood was formerly used, and 
for many other purposes, besides being crushed for domestic use. The 
coke made had a beautiful luster ; very hard, but somewhat brittle, but 
with strength to bear any furnace burden. In 1888 22 ovens were add 
ed to the former plant. 

During the winter of 1887-88 the writer visited various coking and 
coal washing plants in Europe, hoping to learn something in the way of 
desulphurizing coke. In Upper Silesia, Germany, coal washing plants, 
made by Messrs. Simon and Luhrig, of Manchester and Dresden, were 
found perfect in operation and results—far superior to anything yet at- 
tempted in this country. All the sulphur, slate and clay physically 
mixed with the coal were taken out, but no attempts were made any 
where to attack the organic sulphur, and nothing was learned as to 
how to make better coke in Western Kentucky in the way of desulphur- 
izing it. 

Much has been written of the value of steam as a desulphurizer of 
coke, and the writer learned of an effort made in England to do this, by 
admitting steam through the bottom of the oven and cooling the red-hot 
coke, instead of the usual way of wetting down with water. A visit 
was made to the place where the works were said to be, but the visit 
only demonstrated that the firm had failed financially and departed for 
parts unknown, leaving sulphur still a fixed fact in the coke. In all the 
researches of the writer this was the only practical attempt to desul 
phurize coke with steam. One of the ovens at Earlington was fitted 
with a system of perforated pipes under the tile floor, a perforation 
at each corner of the tile, the tile being 12 inches square. When the 
oven was burned and ready to be drawn, the pipes were connected with 
a boiler and the steam turned on. The coke cooled at the bottom first, 
the cooling process gradually reaching the top. Around ihe sides of 
the oven the coke was not reached by steam, and the water was turned 
on this coke. Samples of the coke cooled by steam showed 2.84 per cent. 
sulphur while samples of the coke cooled by water gave 2.9 per cent. 
sulphur. Practically no reduction of sulphur. 

In another experiment the bottom of the oven was kept continually 
wet by means of perforated pipes, while the oven was burning. It was 
hoped that the steam from this moisture, when passing through the red- 
hot coke in its effort to escape, would be decomposed, and the hydrogen 
in passing, seize upon an atom of sulphur and take it out, while the 
oxygen was supposed to pick up a small piece of carbon at the same 
time, with resultant of less sulphur and more ash in thecoke. But alas! 
the hydrogen either shirked its duty or the sulphur was too coy. The 
water disappeared, but the sulphur stayed in full force, and so far this 
effort was a failure. 

In another experimenta portion of red-hot coke was cooled in the oven 
by steam through the hose instead of water. Another portion of the 
coke was drawn red hot and cooled in the air, while a third portion was 
cooled with water in the usual way with the following results ; 


Steam 2 485 
Water ... 2 665 
a 2.749 

In another experiment a solution of chloride of manganese was used 


to cool the coke, with no beneficial result. 
After many experiments it has been determined that, by careful wash 
») 


ing, a coke can be made from veins B and D, with an average ash of 12 


per cent. and sulphur 2.3 to 2.6 per cent 


A new washing plant, now in operation at Earlington, gives for the 
first examination of 12 ovens the following analysis 
Moisture and volatile matte per cent 1.351 
Fixed carbon 86.021 
Ash 12.62% 
Sulphur 2.52 
Color of ash, reddish 
True specific gravity 1.68 
Apparent specific gravit 0.90 
Per cent. of cells by volume G75 
Weicht per cubie foot 56.00 
During the past summer arrangements were m ide to test the coke ina 
blast furnace. The coke was used after charcoal, and 155 tons of pig 
iron made. The ores were Tennessee brown ores, containing much sili 
ca and phosphorus. The coke used had lain upon the yard fully nine 
months, exposed to the weather. It contained 
Moisture and volatile mate) per eent » 7A 
Kixed carbon 82.57% 
Ash 14.676 
Sulphur... 2.797 
Phosphorus irace 
This coke showed remarkable strenth in the furnace and great heat 
ing and gaseous properties. The flux used was the Nashville lime rock 


t f 


mixed with mud. It was a very wet time and the sweepings of the 


quarry were used, as it were, the furnace going out of blast immedi 
| ately. 

The foundryman selected three samples of pig iron, at the writer’s re 
quest; the best, the poorest, and intern ediate Examination of these 
samples showed 

N ‘ 
Silicon.... 1.643 3.876 , Of 
Sulphur... 0.431 0.614 0.489 
Phosphorus 1.24 1.238 1.444 
Carbon... 2.606 2.618 2.212 
The coke is in part ressponsible for the sulphur in this pig, a quality 


of pig equal to much now made in the South and West, and the writer 
believes that, with the better coke of to day, with good ores and a proper 


limestone, the sulphur can be largely reduced in the pig, and western 


Kentucky take an important part in the wonderful progress of the South 


in making iron. 


Coke made from unwashed slack of vein D gives 
Fixed carbon : 79.94 
| ee ”) OF 


Sulphur.. 
Amongst other experiments the slack coal, before coking, has been 


treated to a strong solution of salt Again, finely powdered fluor spar 


| has been intimately mixed with it, then layers of limestone alternately 
! , . 
with layers of slack have been tried in the oven 


None of these experiments have reduced the sulphur in the coke. Up 
to this time coke has been made from slack coal only. The washing 
plant at Earlington is placed midway between the tipples of D and B 
veins. The slack is carried to this plant from either tipple and dumped 


t 


into a common hopper and elevated to the sluice washer, where it meets 


a stream of water. This sluice consists of two troughs, each 30 in 
a 


wide by 12 in. high, by 30 ft long at an inclination of 1 in. to 26 in 


One trough is used whilst the other is cleansed. Most of the pyrites. 


slate and clay, are deposited on the bottom of the sluice, the e 


lean slack 
being carried to the lower end of the sluice by the water, where it passes 
over a screen into a Deshler jig washer, the water passing through the 
screen and into the washer below the washer screen. This jig washer 
takes out the dirt that entered the washer with the slack, and the clean 
slack, with the water, passes into a trough and flows to the bins. Much 
fine slack is saved in this way. The continually increasing pile of 
washed slack in the bins acting as a partial filter, the water flowing of! 





'through perforated drainage pipes on the sides and in the floor of the 
| > “ . . 
|bins. The bottom. of the washing sluice is 48 ft. above the railroad 


| track on which the coke is loaded, this height being necessary to permit 
j 


or 


i eee 


- a ers 
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t 


dumped throu 


he wasbed produc into the storage bins, from which it is 


The 


g washers is carried by water through 


of the bins into the charging larry. 


waste fron 
troughs to th 


When 


washer 


in crushed and used, I should use only the 
ig ‘riment with five tons of B coal crushed 


and washed t howed 


Volat 


4 


2 
». 


437 
177 
405 
0.391 
0.142 


0.021 


») 


to Messrs. Simon & 
‘I he 


B coal 


it 


varrels of 


hed and coked resultant 


showed in ons 


Another 
090 
546 
364 
> 2.196 


I 
) ll 
ipil 


Another sample 
020 
SS. 


10. 


9 


U4Y 
931 
346 


The fixed carb jtained from my best results at Earlington 


compare favorab se obtained in Germany, but the sulphur is 


greater, due poss 


act that the German experiment was neces 
sarily conducted w | amount of coal. 


In 


coal was ve} 


+} ‘ +} 
Line recen ¢ tn 


Ww the 


weighed before crushing and washing, and the 


run of mines coal from vein B, 


carel 
" 
The 


sultant cok » cent. of the original weight of coal. 


fixed carl 49.50 per cent. this result shows a 


oss of 2.7% 


All the Western 


exceeding 


? 


I 


are 


} is compared with the theoretical 


amount 
low in fixed carbon, not often 


COais 


per 


‘his is a matter of great importance to those 
n this field. 


mpt 


who may att 


The coke used r } and many of the experiments hereto- 
fore referred to n ack 


coal washed in the sluice washer 


S 


only, being made he present washing plant was built. 





The Use 


of Mineral Wool for Sound Proofing. 
—_— 


A contemporary the subject of sound proofing has not 
that it This apparent 


that the methods usually employed do 


received the atte itects deserves. 


, 
negiect 1s partly 1 


’ 
not results, 


W here 


+} 


ris laid with paper between, it is evident 
hat 


e paper irrier against the sound waves passing 


rough, and as it ect barrier, the sound is continually pass- 


g throug! ce of the floor. 


1 
f tha f 
init S 


ar discovered is to hang the ceilings on 


a separate set 


he sound passing from the floor into the 


veams support the vacant space beneath. This method 


e expense attached to it. 


is s<eiaqom s 


i 


Another method 


g mortar between beams,and is gradually 


} } f 
being discarded on a re 


ts weight and the necessity of applying it 
aying of the finishing floor. 
amed method of double floor with the paper 


to break the t ai 


1 the last named, so that the sound that is 
bsorbed by the filling, we secure better re- 


passing throug] 


SUils ala trill 


\s the mortar is al times objected to on the score of its weight (avs 


ing 100 pounds per cubic foot), and its moisture that has a tendency 


t 
| dampen the wood 


| as its weight is on 


1c 


the use of mineral wool is becoming quite gene 


ly about 15 pound per cubic foot, and it is applied « 


}and does not retard the work in any way, its cost being the same as g« 


|; mortar. 
| 


pl or quiet 


in above method is that a dead 
if tl 


Cc t I¢ 


The underlying prin 
1] 
il 


tor il 


cell } 


In the first method the cells are in the paper, and are not numero 


is the best non-conduc of sound ie material creating 


is not a good conductor itself. 
enough to produce good results. The wood itself conveys sound read 


] 4 
along its flbers. 


In the second method the sound is partly lost, as it were, through t 





lentire space left open, and is thereby reduced to a minimum wh 
| passes through the cei 

[ In the third the t] 
| double floor with the paper lining is absorbed by the mortar or mine: 
t 


ing below. 


method, nearly all sound that passes through t} 


wool. and this appears to be he nearest solutiou of the problem at tl 


| present time. 


demanding more consideration to enable tenants 


As the matter is 


live in moderate peace in flat houses and hotels, it deserves more atten 


tion than it has received 





] 
coKe 


Practical Hints on the Management of Gas Engines. 
>_> 


7 
t 


It is almost impossible to estimate the great advautages which printe) 
have enjoved since the introduction of the gas engine as compared wit 
J 


| the time the Nx 


convenient and economical appliance has ever been 1h 


when the steam engine was only motor available 


more useful, 


Y 


| 
his duty, and do it effectively 


ie printer. 


|}vented in the interests 


do 


His gas engine is a servar 


always ready t one who gives littl 


] 
ie, 


2 


trouble, and never indulges in a Saint Monday—provided, that is, tha 


he is properly treated. Someone has said, and truly, that a good mas 


ter makes a yood servant. This applies to the gas engine. Use it prop 
1] 


il 


erly and it will work properly. Uufortunately, many printers do not 


ly Employers are of course at the mercy o! 
An th 
the care and supervision 


W hat 


and an engineer has to be 


use their engines propel 
their 
$1,000 is 
idle 


occurs, 


a large extent. t has cost $50 


Lo 


] , 
employees to engine a 


or entrusted of a person who 


is and inattentive wonder can there be if a stoppage 


called in Or the may be 
of to This is 


1 11 1 
whereas 1d ieness and carelessness 


engine 


given into the care of a gnorant how manage it 


person 


little less dangerous, but it is curable: 


are frequently not curable. With the view of removing this difficulty 


hints 


we present the following They apply more or less closely to th: 
Although 


ment of gas engines generally in use, a word or two as to the purchast 


| makers we are treating of the manage 


gas engines of al 
of an engine may not be out of place. Some new types of engines now 
upon the market show a very distinct advance upon the earlier ones, 
of the difficulties that beset the 
For instance the delicate slide valve is a source of trouble 


and in our opinion Overcome many 


earlier ones 
to the 


face of the slide is sulflicient to cause infinite trouble, and the wearing 


machinist. The smallest particle of grit finding its way to the 


away of the same part, and the difficulties which attend the changing of 


piston rings, etc., is also most troublesome. 


The first thing we have to say may appear too obvious to need men- 


tion, yet it is one that cannot be too frequently reiterated. It is: be 


scrupulously careful to keep the engine perfectly clean. This is fre 


quently neglected, often owing to the engine being placed in such a situ 
id 


en from observation, and often when 
It 


way place will do for an engine 


ation that it is partly hi some ol 


the parts are inaccessible is a mistake to think that any out-of-the 
It ought to be full sight of the 


overseer, and should havea sufficient space all round it. 


in 
One very com- 
P 


mon cause of trouble is dirt, dust and whitewash falling from the ceil 


ing, owing to the vibration caused by the shafting. If this goes on long 
a stoppage is inevital 


A 
beautifully accurate and finished apparatus which re 


yle, and repairs are almost sure to be required. 


gas engine IS 


a 
quires every care. Not that its parts are complicated and delicate, but 
that ali are so arranged to work with the least possible friction that it is 
only by preventing improper conditions that perfectly satisfactory re 


sults can be ensured. The next point, and one closely connected with 





this, is to keep the engine always properly lubricated. Different printers 
have a partiality for certain oils, of which many kinds are made. Those 
by the respectable and well-kuown firms can nearly always be depended 
upon. It is the cheap oils made by small firms who have no reputation 
to lose that are the dangerous ones. It is absolutely true that it is pos- 
sible to destroy almost irretrievably an engine by using a bad oil. Both 
| piston and slide value must be kept in a condition of constant lubrica- 
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There must be sufticient oil used—neither too much nor too little. 


quantity ought to be regulated according to the size of the engine, 
» which any capable engineer will give the necessary instructions. 
ie surfaces subjected to friction are not duly oiled, wear is sure to 
e place and it will show itself by a brightness which was not intended. 
his continues long, the engineer will have to be called in or the part 
laced. Attention should also be paid to the bearings. They, too, if 
thout oil, soon heat, expansion ensues, and serious injury is inevitable. 

e importance of using good oil, and using it judiciously, cannot be 

erated. 

Now, about starting. The engine, we will suppose, has been looked 

er, and its cleanliness seen to. If of the Otto type, put the necessary 

iantity of water in the jacket of the cylinder. See to the oiling, as 
oined in the previous paragraph. Light the burner at the bottom of 

e chimney and turn on the gas inside and light it. The governor 

ist be in its right position, that is, with the balls in a line straight 

‘ross the engine. The slide valve has next to be adjusted, which is 

me by slackening the screws on the back of the cover, screwing up 

e springs, then the nuts, and letting the springs go loose. Now for 

irning the fly-wheel. Be sure too much gas is not let in at starting. 

he tap near the bag has to be closed up until the engine actually com 

ences to work. Some engineers consider that it is easier to start by 
pening the gas valve once or twice before pulling the wheel round. 
The regularity of the ignitions must be carefully attended to. Each 
time the small gas valve is opened by the governor there ought to be 
in ignition. Various causes may militate against this regularity, the 
nost usual being carelessness in duly regulating the lights of the 

ide. Some engines take much longer time in starting than others, 
and give often a great deal of trouble. If the design is a good one the 

1use of the delay in starting must be sought in the exhaust valve not 

osing properly. Dirt will prevent this. The remedy is to rub round 
vith emery or Turkey powder. Make the joint secure and tight after- 
vards. Or, the slide valve may not be clean; but this is readily 
remedied. The same faults which prevent the engine starting cause 
stoppages. Sometimes water collects in the exhaust pipe; sometimes 
the gas supply is defective. To one or other of these is the trouble at- 
tributable. Whenever there is such a collection of soot as makes it 
difficult for the proper ignition to take place, the slide valve must be 
taken out and the interior properly cleaned. 

These are preventable causes, but there are others which are hardly 
avoidable. Chief among these is the wearing away to a certain degree 
of the surface of the slide valve. This is best attended to by the manu- 
facturers, or by an engineer. The cost is comparatively small, and the 
vork is always preferably done in a shop where there are appliances for 
testing. Duplicate slide valves are supplied by all the good makers. 
Where it is not possible tocallin an engineer, as in some out-of-the-way 
places, for example, a handy and careful man can file or scrape down the 
parts of the valve that are high. The water in an engine of this kind 
las to be looked to as carefully as the gas. The jacket of the cylinder 
must always be properly supplied. The big water vessel, of course, 

ust be kept replenished. Then there are the circulating pipes to 
kept in proper activity. Frost often seriously interferes with these 
irrangements, and every precaution should be taken against its action. 
Of course the simplest, as it is the most efficacious, way is to keep a light 

irning under the cylinder. 

Finally, as to the exhaust pipe. Some people think that it may be 
turned anywhere—into a spout, a chimney, a drain, a common flue. 
‘here could be no greater mistake, and for this reason; Under such cir- 

imstances an accumulation of gas is more than likely, and a very 

mple accident may lead to an explosion. Let the pipe run right 
through into the open air. There is another danger to be guarded 
rainst—that of fire. A cautious engineer will never erect an exhaust 
pe much less than 12 inches from timber, or anything inflammable. 
very small engine may have its pipe closer, it is true; but to be on 

e safe side the distance named is desirable. If the man who is en- 

isted with the care of the gas engine observes these simple and easily 

‘lowed rules, he will avoid accidents, prolong the life of his engine, 

id always find it ‘‘ready and willing” to do any reasonable quantity 

work. 





Luminous Paints. 
——_ 
Kor orange luminous paint, 46 parts varnish are mixed with 17.5 
its prepared barium sulphate, 1 part prepared India yellow, 1.5 parts 
epared madder lake, and 38 parts luminous calcium sulphide. 
For yellow luminous paint, 48 parts varnish are mixed with 10 parts 
epared barium sulphate, 8 parts barium chromate, and 34 parts lumi- 
us calcium sulphide. 


|mington, Del., for the public lighting of the city, based upon the speci 





For green luminous paint, 48 parts varnish are mixed with 10 parts 
prepared barium sulphate, 8 parts chromium oxide green, and 34 parts 
luminous calcium sulphide. 


A blue luminous paint is prepared from 42 parts varnish, 10.2 


parts 
prepared barium sulphate, 6.4 parts ultramarine blue, 5.4 parts cobalt 
blue, and 46 parts luminous calcium sulphide. 

A violet luminous paint is made from 42 parts varnish, 10.2 parts 
prepared barium sulphate, 2.8 parts ultramarine violet, 9 parts cobaltous 
arsenate, and 36 parts luminous calcium sulphide. 

For gray luminous paint, 45 parts of the varnish are mixed with 6 
parts prepared basium sulphate, 6 parts prepared calcium carbonate, 
0.5 part ultramarine blue, 6.5 parts zine sulphide. 

A yellowish brown luminous paint, is obtained from 48 parts varnish, 
10 parts precipated barium sulphate, 8 parts auripigment, and 34 parts 
lumincus calcium sulphide. 

Luminous colors for artists’ use are prepared by using pure Kast 
India poppy oil, in the same quantity, instead of the varnish, and taking 
particular pains to grind the materials as fine as possible. 

For luminous oil- color paints, equal quantities of pure linseed are 
used in place of the varnish. The linseed oil must be cold- pressed and 
thickened by heat. 

All the above luminous paints can be used in the manufacture of 
colored papers, ete., if the varnish is altogether omitted, and the dry 
mixtures are ground to a paste with water 

The luminous paints can also be used as waw colors for painting on 
glass and similar objects, by adding, instead of the varnish, 10 per cent. 
more of Japanese wax and one fourth the quantity of the latter of olive 
oil. The wax colors prepared in this way may also be used for painting 
upon percelain, and are then carefully burned without access of air 


Paintings of this kind can also be treated with water glass 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
——_ 
THE Board of Public Works, of New Bedford, Mass., has dismissed 
the petition of the Consumers’ Gas Company for the rignt to locate 


pipes in the streets of that city 


EARLY this month suit was entered in the Common Pleas Court, of 
Philadelnhia, by James P. Thompson and Whitewell W. Coxe, trading 
as Thompson & Coxe, against the Brush Klectric Light Company, to 
recover the sum of $60,000 damages for losses sustained by the firm 
The plaintiffs assert that they were the lessees and occupants of the build 
ing, No. 1220 Market street, Philadelphia, where they carried on the 
business of buying and selling and keeping in stock quantities of car- 
pets, rugs, oil cloths, floor coverings, etc., valued at $60,000. The 
building was lighted by electric light, the wiring for which was carried 
out by the Brush Company, and that company also supplied the electric 
lighting currents. At 6 o'clock on the evening of February 24th, the 
plaintiffs allege, ‘‘ while a powerful current of electricity was passing 
through the wires, there was a discharge of sparks from the wires, the 
woodwork was ignited and the flames rapidly spread ; and although an 
alarm was immediately given, to which the fire department speedily re 
sponded, the building, together with the entire stock of carpets, was 
destroyed, making an almost total loss to the plaintiffs.” Messrs. 
Thompson & Coxe allege, in conclusion, that the Brush Electric Light 
Company is responsible for their loss, as it had had the building wired, 
and as it did not sufficiently insulate, cover and protect these wires, this 


negligence caused the fire. 


THE proprietors of the local gas works were among those who suf 


fered by the recent disastrous fire at Winnemuca, Nevada 


Mr. GeorGE A. MCILHENNY, President of the Washington (D. C. 
Gas Light Company, in a very temperate and well put together letter 
to the Commissioners, refusing to sign the contract recently submitted 
to the company for lighting the public lamps for the three years ending 
June 30, 1894, says that the contract is not acceptable to the Company, 
for the reason that the minimum number of lamps it will be required to 
light during the term of the contract is not specified. The act of Con 
gress making an appropriation for the expenses of the Government of 
the District does not provide for a minimum number of lamps, but Mr. 
Mcllhenny says it would be a manifest injustice to require the Company 
to execute a contract at a price based upon a given number of lamps 
and give it no assurance whatever that it will have one-half of that 
number of lamps during the term of the contract. In all other respects 
the contract submitted is acceptable. 


THE following proposals were submitted to the authorities of Wil 
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Wilmington Coal Gas 


fications published 


Company, one-ve: lamp ; three year contract, 
£16 86 : clause, 12 cents otf all 


of 1? 
lamp per annum 
peep Ss 


incandescent electric lamps, 24- 


ve years { to walve torteiture 


when the numbel i further reduction cents per lamp 


per annum Oxy Gas Company, 315 per 


for length of ct to begin as soon as are laid 


any 


Wilmington City 


Company, 


candle power, od number, one year, $18.50; 500 or over, 


are lights, 2,000-candle power, 30 


i) 


three years, $17.2 $17 


ents per nig! 


to 50 lamps, one if per lamp three years, 


cents; five ve: D4 ts: 50 to 70 lamps, three years, 42 cents ; five 


vears, 37 cent { ( ups, three years, 37 cents; five years, 


cents : mps, 200 or over, five years, 258 cents 


THESE figur ar y erably lower than any heretofore submitted, 
Addicks for the Oxy Hydrogen Company 
that the 


ermission to put its pipes through the 


and the ra 


s a notable one is remembered, however, com- 


city's 


pany” 


streets, one lerstand why such liberality is displayed 


25 # 


cal 


SUPERINTENDEN ri 3s, of the Pawtucket Gas Company, 


that 


the 


i Times, said ne 


for 


orter oOo io 


the course of a chat t re} 
C 


the 


share of blame fre 


pipes 


who was more often than not 


ympany received more that rightful 


Lo 


rh 


quent tearing uy s relay and repair leaks in the 


Same, and then add [ people knew 


responsible for the breaking of the gas mains, they would stop com 


ssness of the Gas Company that necessitated the 


A 


ligh and Exchange streets was reported some 


plaining about the carele 
ripping up of the pavements and the blockading of the highways 
gas leak at the corner of | 
days ago, whereupon a number of persons at once arraigned the Com 
pany for the slovenly manner in which the pipes had been laid after the 
grading of the hill; but the truth is, that it was the property of the Com- 
pany that had been damaged by the operations of the Highway Depart 
ment. The sewer is laid at a depth of say 8 feet, the dirt is shoveled in, 
the pavement replaced, and the street opened to travel in the shortest 


time possible. The earth has no time to settle, and as the gas pipes are 


li broken 


il 
] 


er because of the sinking of the ] 


only 3 feet beneath the surface, thev are liable to be under the 


weight of the steam ro oose dirt.’ 
IN connection with the above it might be appropriate to mention that 
about a fortnight ago an Italian laborer, in the employ of the contract 
ors who are con 


wers in the city of Boston, while prodding 
away in a tren he corner of Park and Vernon streets, punched a 


geod-sized hole in ras pipe that crossed at the point noted. Hestolidly 
withdrew the pick 
he 
the 


The blaze not on 


prodded away at a softer spot. Luckily for 


good-sized flint 


himself t next his weapon descended on a y 


stone, and spark produced was intense enough to ignite the escaping 


gas y startled the son of Italy, but also attracted the 


attention of the foremar ho summoned a fire engine, although there 


was plenty of loose eart ng close to the miniaiure voleano. In due 


time the gas company was not 


ified and the tlames were extinguished, but 


not before much lost. And so it goes: not alone in Bos 


ton, but in every city and town » country. 


IN our last Joseph Craig had resigned his position | 


as Secretary of renn.) Gas Light Company, and since that 


writing we ha f resolutions passed to him 


oO lowing copy oO 
b’. 


of his voluntary retirement 


S on the occasion 


by the Director 


Wherea 


of this Company, he has fi 


s, Josey s seen hit 


it to resign the position of ‘Secretary 


lled for the past 17 years, and has ever 


been constant isin 


g asleepless vigilance and painstak- 


ing career of his office. and is now retiring, 


with all hi 
Resolred, T) 


Ss well done in every particular. 


Mr 


It thanks for his faithful, 


and appreciate Craig’s invaluable 


ce and tender earnest and 
conscientio is cis¢ 


R = 
LPSOLT SE 


and 


| 
of such recognition and appre iation, | 
as 


to ar 


a Si i Ken OF Our esteem, high regard and be st wishes, we beg 
R. DUDLEY FRAYSER, 
J. K. Rippick, 


Jno. W. BAILEY 


him 


THE fuel again in motion, the latest etfort being di 


rected to ef cling ania rir Evansvil 
C 


Company, 


le, Ind., where acertain Colonel C. 


Genung, acting on b fof the promoters of the Citizens Gas and Fuel 


s 1 Council of Evansville to grant them the 


asi 


{ 


way in the tir of the city for the purpose oft s ipplying fuel 


‘to the citizens 


Colonel and his coterie are to work under 


the Archer process, are to charge not to exceed 50 cents per 1,000 « 


is, and guarantee the product shall have an illumina 


feet for the go: 
>of 16 


‘right of 


candles. The plant is to be in operation six mouths afte: 
is secured, and ‘‘the city authorities are to have 


The Council Committee 


way 


right to inspect the plant at pleasure.” 


Streets and Alleys is wrestling with the application. 

SoME time ago that reform Board of Councilmen at Cleveland, O 
made up their minds tl lyses of the gas supplied 
the 
months, and with rare insight into the nature of such work and the 


iat a complete ana 


local Gas Companies should be made at least once in every 


timate cost thereof, including the charges for maintaining the necess 


apparatus and for paying the ‘‘ Professor’ who would carry on the 
monthly examination or analyses—quantitative, qualitative, volu 
Director of Public Works (Mr. Herrick 

authorized to draw on the city treasurer to the amount of $600 per 
Director Herrick 
chemistry and its mysteries, was in somewhat of a quandary, but tina 


L. Hobbs, of the Western Reserve Univers 


tric and photometric—the 


num. who is not imbued with the rarest talent 


appealed to Prof. Perry 
for a list of the apparatus necessary, with an estimate of the cost ther 
to carry out the desired objects. In due time the Director received a re} 


which read like this ‘Permit me to submit the following as 
estimate of the cost of the apparatus for testing illuminating gas. 
instruments are selected through the advice of Dr. 8S. Calvert Ford, | 
ted States Director of Gas and Meters, Washington 


Sugg-Letheby photometer. 
[lluminating power meter. 
Experimental power meter 
Specific gravity test 


Pocket pressure gauge 


feet. . 


5 and 10 cubic . 
Apparatus for testing for ammonia and 


Holders, 
Ov 
OU 
00 
Ov 
60 00 
12 
10 


Ore 


avd 


sulphur complete 


Induction coil, }-inch spark 20 


\nalytical balance 80 


Set of analytical weights. 18 
Hempel’s gas apparatus. 
00 
OU 


00 


OU 


Two themometers, corrected 


One barometer, U.S. standard... 


Chemicals and chemical apparatus. 


Total. $1,439 

‘The 
paratus in the hands of a chemist equipped with a complete laborator) 
ised in connection with this work. The total cost of 
apparatus need not exceed $900.—P. L. Hobbs, Ph. D.” 
caused Director Herrick to advance the opinion that the Council w 


above estimate can be largely reduced by placing the special a 


and which can be 
These iten 


| somewhat short of the mark in its approvriation, since, at the rate of t 


allowance, considerably over two years would have elapsed ere the ‘‘fi 


ings” were paid for—and storage in disuse would seriously curtail t 


] 
al 


. of some of ‘* one or two of the chemicals 


But 


ue 
the 


the apparatns, notably 
not He will appeal for an allowan: 
‘commensurate with the gravity of the work.” At any rate that 
what we gather from what he is reported to have said when the Hob 
“Tam np 
impressed with the last idea of Prof. Hobbs and believe, if the city i: 


Director is cast down. 


est These are his words: 


timate had been reviewed by him. 


tends to be in earnest about the tests, all the apparatus and chemica 
We don’t want the candle power tests that \ 
have been getting We want everything. 
informed by the tests how much naphtha is used and what other thin; 


should be purchased 
The city should 


r years. 


are burned in manufacturing gas. Why, I pay just as much for g 


+ 


now as when it $3.50 per 1,000 cubic feet and it costs me five tin 
There is no doubt that something is put 
Now, if t! 
1as all its own apparatus we can employ a chemist to make as mal 
The $600 can be paid out to the chemist for the wo 
And these 


statements from t 


was 


as m™m ich to clean my nouse., 


to make the meters register faster than they formerly did. 


city ! 


tests as we wish. 


he actually does and not for chemicals and apparatus.” 
must be 


parties who, through the whims of voters, were put in a position wh¢ 


borne in mind are cool, matter-of-fact 
they now say to the Cleveland Gas Companies that gas shall not be s« 


at a rate in excess of 60 cents per 1,000. 


annual meeting of the Concord (N. H.) Gas Light Compa) 
1e balance of the stock that the Company has t 
right to emit to | «it 
if mistake not, that $50,000 will now be put out in n¢ 
The increase was made for the purpose of taking up the floati: 


AT the 


it was voted to issue th 


ring its capital up to the maximum—$150,000. 
means, we 


stock. 
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incurred in the extension of the gas and electric lighting plants. 
probable that the new stock will be issued January 1, 1892. The 
pany had a very good year, and is now in shape to honor any de 
id that may be made upon it for gas or electric light. The election 
ilted in the re-naming of the officers who served last year. 


HE proprietors of the Burlington (Vt.) Gas and Electric Light Com 
iy some days ago notified their patrons of the electric division that | 
increase amounting to about 8 per cent. in the charge for are light 

service would take effect on September ist. The new schedule, 
sed on a midnight service, is—one arc, $72 per annum; two ares, $70 
h; four and more arcs, $66 each. 


WE are indebted to a correspondent for the following respecting the 
blic lighting of Augusta, Ga. ‘The sealed bids for lighting the 
ty were, at noon of the Ist inst., opened by the authorities. The con 
act with the Gas Company does not expire until next July, so it will 

seen that the authorities believe in getting ready early. In fact, 
me insist that this early awakening means that the city is to be lighted 
electricity, at least in part. The Gas Company submitted the fol 
»wing proposition: To light 470 gas lamps as now burned (a partial 


moontable is followed), at $15 per annum each, or 400 lamps at $16, or 
00 lamps at $16.50. Under the bid the city is to do the lighting, extin 
guishing and repairing, but the Company will take charge of these duties 
n the payment of $5 per year per lamp. The specifications for electric 
ights were as follows: 250 ares, 2,000 candle power, 125 incandescents, 
2 candle power, and 75 incandescents of 65 candle power—all lights to 
uurn from sunset to sunrise. The bids submitted under this division 
vere as follows—only the totals are given, save in the case of the 
'homson-Houston Company: T. W. Judson, of Augusta, $22,950; 
\. C. Arrington, $26,700; L. N. Cox, Washington, D. C., $26,375 
Thomson Houston Company, ares, $92.50; 32-candle incandescents, $24 
each; 65-candle incandescents, $36 each per annum. The T.-H. bid 
amounts in value per annum to $28,825. The bids were tabulated and 
eferred to the Council.” 


THE basis of the arrangement under which the lighting companies at 
Belfast, Maine, will be consolidated is the payment by the Belfast Illum- 
nating Company of $75 per share for the stock of the Belfast Gas Com 
pany, all outstanding contracts for gas supply now in force to be carried 
out, and the agreement that the purchaser will not increase the gas rate 


SUPERINTENDENT B. A.WarbD, of the Michigan City (Ind.) Gas Light 
Company, has just finished up the details of the plant betterment ar 
ranged last spring. A new bench of 6’s, fired on the half-depth regen 
erative system, a Root exhauster and an engine are among the apparatus | 
nstalled, and their placing will aid Mr. Ward this winter in supplying | 
the demand for gas. Michigan City grows rapidly, and the gas men are 
doing their best to help the growth along. 


SoME time ago we reported the granting of a franchise to Mr. John A. 
Kellar and associates for the operation of a gas works in Butler, Mo 
the capital seat of Bates county. The franchise, a copy of which lately 
came to hand, guarantees the Company the exclusive right to supply 
gas in Butler for a period of 20 years, and prescribes that the rate to be 
charged for illuminating gas shall not exceed $1.50 per 1,000, the rate 
for gas to be used as fuel not to exceed $1 per 1,000. The construction 
of the works is to be commenced at once, and the plant (with not less 
than 4 miles of completed main) is to be ready for gas making by Febru 
ary Ist, 1892. Section 8 of the ordinance, which gives the city the right 
to purchase the plant at a named time or times, is appended: ‘* That at 
the expiration of five years from the ratification of this ordinance, or at 
the expiration of any full year thereafter during the life of the fran 
chise, or any renewed term thereof, said city shall have the right to pur- 
chase said gas works, at a fair valuation, to be ascertained as follows 
In the event of a disagreement between the city and the grantee, his as 
sociates and assigns, as to the value of the property, the same shall be 
fixed by arbitrators, chosen in the usual manner, who shall be non 
residents of the county and whu shall be sworn to fairly and impartially 
fix the said value. In determining said value the earning capacity of 
the property, as well as the condition and wear and tear of the machin 
ery, shall also be considered. Provided that either party may call ex 
pert witnesses, who shall be non-residents of the county, not more than 
three on each side, who shall be examined under oath by said arbitrat 
ors touching the value of said property. When the arbitrators shall 
have made an award in writing in the usual manner as to the value, the 
said city shall have the option of refusing to complete the purchase, in 
which eyent the whole costs of the arbitration shall be borne by the city. 


In the event the city elects to purchase at the appraised value, the same 
shall be concluded within thrce months from the date of the award, the 
costs of the appraisement in this event to be equally borne by each 
party, provided always that if the said city shall determine to avail it 


self of its right to purchase said property, it shall give written notice to 


said orantee, his associates and assigns, at least six months before, of its 


determination to so do 


THE oas rate at Greenville, Pa IS Fl per 1,000 Cause, competition 


of the opposition sort 


AUGUST BREITHAUER, of Elizabetl N. J., has placed a mechanic’s 
lien for $6,000 on the plant of the Metropolitan Gas Light Company, of 
Elizabeth, and has commenced suit for that sum against the Company 


and its Receiver in the Union County (N. J.) Court ‘he case is to come 


up to day. 


THE Rochester (N. Y.) Consolidated Gas Company is building a new 


holder, to be located on the low lands below Vincent place bridge, rated 


to contain 1,000,000 cubic feet. It will rest in a steel tank, and the Com 
pany expects to have the structure finished by February 15, 1892 It 
will thus be seen that the ¢ ompany Ww not rebuild on the Canal street 
site, which was the point where the holder that was wrecked last July 


was located 


AT a special town meeting held early this month the voters of Hud 
son, Mass., took the preliminary step towards committing the town to 
the operation of a municipal lighting plant, under the provisions of the 


General Act 


THE Association of Fire Underwriters, of Baltimore, Md., advertise 


that hereafter no permission to use etectric lights or motive power, 
where the equipment is furnished by the Brush Electric Light Com 
pany, will be given, as the Company has refused to comply with the 


rules laid down by the Underwriters 


The Board of Public Works, of St. Paul, Minn., shows symptoms of 


a return to reason in its dealings with the Gas Company, and it is sin- 


cerely hoped that the ‘‘ return” will be permanent. Our diagnosis is 


based on a report made some days ago tothe Aldermen by the Board of 
Works. There we find it stated that the Board, on June 10, 1891, re 
ported the Gas Company was paid for 10 lamps more than it was light 
ing on city account, also, that the gasoline lighting contractor was in 
arrears on the same head just 107 lamps. The Gas Company and the 
casoline man maintained that this was not true, whereupon a recount 
was ordered, the last figures showing that the Gas Company vas light 


ing 3,145 lamps—the exact number for which it charged—and the gaso 


-_ 


line man was all right, too. 


THE Wheeling Mining and Manufacturing Company has secured the 
contract to erect the buildings for the housing of the mun cipal electric 
lighting station at Wheeling, West Va., and the Van Dorn Company, 


of Cleveland, Ohio, will furnish the structural iron work. 


A QUEER provision in the specifications recently published, which in 
vite bids for the public electric lighting of Manchester, N. H.,for a period 
of 3 vears, from December 26, 1891, is that the lamps are “* to be lighted 


| from twilight to twilight.” 





The Market for Gas Securities. 
| ee 
During the week Consolidated gas sold up to 98 on small trans 
actions, and to-day (Friday) opened at 98} to 99{, with every indication 


of strength. The gossipers are again indulging in prognostications that 


the dividend rate will be increased to 6 per cent. next half, and some of 
the reasons put forward for the nerease are, to say the lteast, very 
plausible. In the interim it is well to remember however, that the 
centlemen in control of the company S tinances are adepts at keeping 


e admitted that they have followed 


their own counsel, and it must also 


an eminently wise and conservative course in shaping the Company’s 
financial policy. Other city shares are dull and strong. Over in Brook 
lvn gas shares are somewhat more inquired after, but the quotations 
show no change over those of last week. Much interest is manifested 
in the policy of the Citizens Company, respecting its proposed absorption 
of the Union Company, but little can be said about the probable out 
come until the stockholders have formally assented. The low gas rate 
of $1.25 per 1,000 so far certainly has had no terrors for the companies. 
The Cleveland (Ohio) Company has suspended the payment of divi 
dends, pendiug the settlement by the courts of the 60 cent gas ordinance, 
but so far none of the stock has been offered at ‘‘ cut figures Chicago 
| ) 


vas is strong at 504. Laclede is retur ned at 194 to 204, and Consolidated 


of Baltimore is at 44 to 44 
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Gas Stocks. 


ae 


Quotations by Geo. W. Close, 
Dealer in Gas Stocks, 


WALL NEw 


Broker and 


16 Sr., York Criry. 


SEPTEMBER 14 


All communications will receive particular attention. 
G2 The following quotations are 
$100 per share. 43 


based 


on the par value of 


Par. 


100 


Bid 


he’ 


Asked 


QQ 


Capita 
. 35,430,000 


Consolidated.......... 


Central........ 00.000 50 


Scrip....... 220,000 
Equitable £,000, 000 
si Bonds 
Bonds....... 
Metropolitan, Bonds. 
Mutual 

Bonds ee, ie 


Municipal, Bonds 


1,000,000 
Harlem, 170.000 
658.000 
§ 500.000 
500.000 
750.000 

Northern. 
sas Bonds 


Standard Gas Co 


OO0 


150 
Common Stock O00 
Preferred. 
Yonkers ...... 
Richmond Co., 8. | 
i Bonds 


1 OO) 


was Co's of Brooklyr 


ee 100.000 25, 
Citizens 


(My 1) 


s O00 


1000 


Fulton Municipal 


OO 100 


Bonds 
Peoples a va 
Bonds (7's 
‘6 6's 
Metropolitan 
B 
Nassau.. 


OOO aT 


-_ 0.000 1000 


Williamsburgh ...... 00 50 


”" Bonds... 1, QU0 


Out of Town Ges Companies 

Boston United Gas Co 
Ist Series S.F. Trust 

Bay State 
Stock 
Income 


Buffalo Mutual, N. Y 


Bonds... 


Gas Co. 


Be mas 


Citizens, Newark... 
si ‘* Bonds. 
Chicago Gas Company. 
Chicago Gas Light. & 
Coke Co. 
G’t’'d Gold Bonds 
Equitable Gas & Fuel 
Co., Chicago, Bonds 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage 
2d si 
Consumers Gas Light 
Co., Jersey City 
Bonds 
Cincinnati G. & C. ¢ 
Consumers Toronto.... 
Central, S. F., 
Capital, Sacramento, Cal 
Consolidated, Balt....... 
- Bonds. 
Lt. C 
Rocheste r, N. 
Bonds.......... 


Citizens Gas 


Kast River Gas 
Long Island City 
Bonds : 

hartford, Conn....... 

Jersey City 

Louisville, 

Little Falls 


Ky 
N. Y.. 
Bonds 
Laclede Gas Light Co 
St. Louis, Mo. 
Common Stock. 
Preferred 
Bonds 
Montreal, Canada 
Memphis (Tenn. ) Gas 
Bonds 
New Haven, Conn. 
Oakland, ©; 
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WANTED, 


302 By an experienced Gas and Water Man, 


A wourtsonm to fea anetnaniaeapan 
3 | the on or running of either Gas or Water Works, or both 

mbined ‘Investment in view.’ Best of references. 

S48-3 Address “* LUCEUM,”* Box C., So. Chicago, Ils. 





POSITION DESIRED 
As Superintendent of Gas Works, 


By a man fully competent to take entire charge of construction, 
manufacture and distribution of either coal or water gas. Best 
of references Address ** WESTERNER,” 


»44-tf Care this Journal 





. FOR SALE. 


Per Cent. of the Stock of a Gas and 
Electric stingy AD 






In a growing town 45 n binutes from New Y« Company has 
i contract for street lighting for 5 years by gas and electricity. 
Both plants in excellen edie. Owner of stock Wishes to re- 


tire on account of age. For particulars apply to 
149-3 *‘U. T. S.,” care this Journal 








FOR SALE. 


One Single-Section Gasholder, 45 ft 


lattice imps and ttice girders 


The Weston Standard 
VOLTMETERS AND AMMETERS. 








To Gas Companies. 


We make to order CAP BURNERS to burn any amount 


under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 


MAIN PROVING APPARATUS. 


Cc. A. GQEFRORER, 


248 N. Sth St., Phila., Pa. 





0 sen osacomn| MOSES G. WILDER, MECH. ENGR, 


3 trays and &-inch bye-pass. 


| 
Four Cast Purifiers, 5 ft. by 8 ft., 3 ft. 6 in. deep, with | 


Sin. connections 


/ | Ome G6-EInch 20-Pipe Condenser, connections and 















a bye-pass 
A All entirely new and first-class Made for a proposed new 
94 
gas plant that Was subsequently abandoned. 
1 849-2 THE STACY MFG. CO., Cincinnati, 0. 
Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 
Reversible, Strongest, Most Durable, Most Easily Repaired 
Le VECQatyiecree \\ Oa 
3R7 \ SS 
EZE. SS 2 
41 P xt 
fe \ sagutt 
: aN WORKS \ 
0 ANN VTA Adee a 
306-310 Eleventh Avenue, New York. 
3M We also nake the Cheapest and strongest 


et REVERSIBLE BOLTED TRAYS IN THE MARKET 


Send for Circulars. 








Position Wanted 


1s Superintendent of Sas Works or Construction Co. 


sv a man of experience in the construction of gas works 


so in manufacture and distribution of gas Best of re 


ven Address 


40-4 W.S.."" care this Jour 






NO EXTRA LABOR OR 
OPERATING EX 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS 


Governor Burners for Street Lamps sh General Use 


GOVERNORS FOR ARGAND AND OTHER COMMON GAS 
BURNERS IN ALL SIZES 


Horizontal Governors 


Special Adapted for Gas Stoves, I es, 





it is well Known that a large majorit i { ( 
Lamps in the United States have my G 
they are always used the leading makers of these lamps 
remove any excuse for the use by a } 
fringing Governors, a reduction in } S enn ‘ nda 


exclusive contracts are cancelled, 


Correspondence Solicited wit! 








MecNeil’s 















For Coal or Coke. 


Best for charging or drawing hot Coke. 


Balanced Gharging Barrow. 


Dumps on the Hoot 


Can carry 1,500 pounds with one man power. 


STEEL WHEELBARROWS. 


Best Barrows Ever Made. 


Send for ¢ ‘atalogue 


GRANT McNEIL, 


225 N. Union street, 
AKRON, OHIO. 


oa 


a 
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The Continental Iron Works 


rHOS. F. ROWLAND. President rHOS. F. ROWLAND. Jr.. Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-President 


Take 10th or 23d Street Ferries BROooOoK§NLTL YY NN, TW! . “ . 


from New York to Creenpoint. 
BUILDERS OF 


GAS HOLDERS, 


SINGLE-LIFT aud MULTIPLE-SECTION GAS HOLDERS A SPECIALTY 


Wrought Iron Gas Holder Tanks. 


BENCH CASTINGS, RETORT LIDS, 








Hydraulic Mains, Condensers, Scrubbers, 


PURIFIERS, VALVES, Etc. 


SELF-SEALING 
Retort Mouthpieces and Lids. 


For Round, Oval, or “D” Retorts. 








In calling the attention of those interested to our perfect working GAS STOVES 


and RANGES, after a thorough and rigid trial of years, we have the unqualified 
assurance from the heads of over 6,000 households that ouy GAS RANGES anp 


STOVES are a perfect success for baking, cooking, broiling and roasting, and our 
is a marvel of convenience and economy, fur- 


nishing an unfailing supply of hot water. 








ides all the lifferent styles of Ranges 


und we call special attention to ow 


EXLot PYWwlates, 


which are especial ly pop laa unt of the size 


ke or * pe yished 


styl ind finished 


We vit Correspondence ald send Catalogues on applic ses 


“pase oatey race, THE DANGLER STOVE AND MF, C0, Cleveland Dn 


























Sept. 14, 1891. American Gas Light Aournal, 377 


Standard Oil Company, 


GAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. i 


Correspondence Solicited. CLwV wLA. IN lL ‘ OH TO. 


CHAPMAN VALVE MANUFACTURING O,, ‘U2LOW. VALVE MFS. G0. 





























MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bic. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Cuaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 








OFFICE AND WORKS, 
#38 to 954 River Street and 67 to 83 Vail Av.. 
TROY, Ne WY. 











Rappleye’s Rheometric Governor Burner. «+ 2 
3 a 
> a3 
Free Sample and Special Price to Gas Light Companies. gg. é * 
323 5 2 & 
ATHENS GAS LIGHT COMPANY, } be 2 = LF 
ATHENS, OHIO, April 13, 1889. § Swed qo x 
H. W. RappLeyeé, Esy., 1345 Arch St., Philadelphia, Pa.: a = i i 2 
Dear Sir—I use your Burners exclusively upon our street lamps, where 3 Pa © a ~ - x : 
they give good results and better satisfaction than any other Burners I have FI of g gQeade 
used. Can’t do without them now. Yours truly, S| 5 “ 3 E : po 2 5 
C. H. WELUH, Supt. ge S A = ; Rete j 
-- Sm kw we 4 
P 23a og ta : 
H. W. RAPPLEYE, 2814 Poplar St., Phila., Pa. 332 = g4°3 
: a eu S a 
es) 7 > 











an Ssi'S 


2 JEWEL GAS STOVES 


MANUFACTURED BY 


GEORGE M. CLARK & COMPANY, 


157 & 159 Superior Street, - Chicago, Ill. 
EVERY CONCEIVABLE SIZE AND STYLE. 


Ranging in Prices from $1.50 to $37.00. 














WE USE NO CAS COCKS. 


All Flames are Regulated by a 
Direct Needle Valve. 


The JEW EL, 


IS THE 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself. Jewel Circulating Water Heater. $15.00. 
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“BERLIN IRON BRIDGE CO. 














ng mt oot built DV is fo the olmes, booth & Hay ser bey it Wate 
50 f Vrite f llustrated Catalogu 


‘Office and Works, EAST BERLIN, CONN. 


AGENCIES.—S. W. BOWLES, JR., Western Mangr., 556 Rookery Building, Chicago, Ill. W. E. STEARNS, 318 Odd Fellows Building, St. Louis, Mo. 


S 


GASHOLDER PAINT. fuel and Its Sages 


Use Only E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E 
by others, neluding Mr. F. P. Dewey, of the 


THE COVERNMENT WATERPROOF PAINT. Smithsonian Inst., Wash., D.C. 


+ PLATES, AND 607 OTHER ILLUSTRATIONS, ROYA! 
XCTAVO, PAGES xx, 802. HANDSOME CLOTH, $7250. 


GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street. Boston. Mass 4. m. canLeENDER & CO., 32 Pine St., N. Y. 


Water Gas! Fuel Gas! : 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


rks of John Russell C utlery Co., Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, Pa 


The ohoaneht Gas Rionnetine System in the World. 


Utiailizangs any Kimd of Low -Priced Coals. 
NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn., 


Or Murray Uill Hotel. New York City. 





Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 














Xai T ti C ] CG In Three Volumes. Price per Vol., $10. 
amg s Treatise on Coal Gas. *sicuscir win fei 
he Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
f Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine, 
iting Appl lances, A, M, CALLE NDER & CQO., 32 Pine Street, N. Y. City. 
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GAS STOVES. GAS METERS. GAS STOVES. 
Histablished 18304. Inmcorporated 18 


MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 





Experimental Meters of all Kinds, 


ard 3 se om Dry Meter tandard 2 Diaphragm Dry Meter 


heen for Testing the Saimin and Quality Of Gases. 














Meters for Measuring Natural Cas. 


MANUFEFACTORI ES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St, Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


AGENCIES, 
No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, Sa:. Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 


——— 


CAS STOVE SHOW ROOMS, No. 242 Sixth iia New York City. 
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ROOTS’ N EW GAS EXHAUSTER. 











We will take pleasure in furnishing estimates on complete plants, including GAS EXHAUSTER, ENCINE, 


and GAS COVERNOR, al! connected, complete, on same bedplate. 


Also, estimates for GAS VALVES, BYE- 


PASS VALVES, and PIPE FITTINCS, arranged in any manner to suit the exhauster room or main connections. 
All flanges of pipe and valve fittings faced off, with bolt holes drilled, all ready to go together. 


S. S. TOWNSEND, Gen’! Agt. 
COOKE & CoO., Selling Agts. 


t 163 & 165 Washington St., N. Y 


P.H.& F. M. ROOTS CO., Connersville, Ind. 











THE WALKER TAR * CARBONIC ACID EXTRACTOR 


A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely efficient in the removai 


of the Tar which passes the hydraulic main and condenser. 


success, until the introduction, 


of Europe and in other parts of the world. 
“ The C 
centage of the Carbonic Acid. 


and deposit of Naphthaline, 
pages from this cause. 


This Tar Extractor will pefform its work with about one-fourth the usual cereal heretofore required. 
and can be supplied at a very reasonable price—less than any other ever before introduced. 








. & W. Walker Tar and Carbonic Acid Extractor has b-en in operation at 
these works for the past six weeks, and is an unqualified success. 
particle of Tar from the gas in once passing through the apparatus, and a large per- 
I also feel quite sure that it 
because since I started the Washer I have had no stop- 
These works have been seriously troubled with Tar for many 


It removes every 


requires but 
vaive. 


wevents the formation 


Many attempts have been made to accomplish this, but, I believe, without 
six years ago, in England, of the C. & W. Walker Patent Tar and Carbonic Acid Extractor. 
these years this apparatus has been adopted by many of the most prominent Engineers, not only in England, 
Several have been erected in the United States. 


During 
but also on the Continent 


years, and I have used several kinds of apparatus and every expedient which has come 
to my attention for dealing with the difficulty, 
paratus occupies comparatively small space 
ittie attention. 
This Tar Extrac 1s indis 


but without success. The Walker ap- 
, is less expensive than other systems, and 
I carry 24-inch seal, and have an automatic tar delivery 
vensable to gas makers. 

A, GERDENIER, Supt. Bridgeport (Conn.) Gas Lt. Co. 


It is simple in construction, 


Satisfactory results guaranteed in every instance. 


GEO. SHEPARD PAGE, Sole Agt. for the U. 8. 69 Wall Street, N. Y. City. 











SCIENTIFIC BOOKS. 


KING’S TREATISE ON THE [enone OF COAL 
GAS. Three vols.; $10 per vo! 

GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $2.80. 

GAS CONSUMER’S GUIDE. $1. 

GAS MEASU et AND GAS METER TESTING, by F. W. 
HARTLEY. $1.60 

GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. cents. 

A PRACTICAL TREATISE ON GAS AND VENTILATION 


with Special Relation to eens, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.2: 


PRACTICAL TREATISE ON BEAT, by THOMAS Box. Sec- 
ond edition. % 
STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


The above will be forwarded by 
above prices. 
receipt of order. 


A. M. 





PLANT, AND MACHINERY 
COAL; ITS HISTORY AND USE, by PrRor. THORPE. $3.50. 
THE GAS WORKS OF LONDON. by CoLBuRN. 60 cents. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 
—<_- AND MANUFACTURING COAL GAS, HuGHES. 


GAS WORKS —THEIR vor ee CONSTRUCTION, 


THE MANAGEMENT OF SMALL 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. L&E, 


GAS WORKS, by C. J. R. 


40 cents. 
THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. SueG. $1.40. 


DiGEST OF GAS LAW. $5. 


express, upon receipt of price. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQLOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAI. 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 

GAS COMPANIES DIRECTORY, 1891. $5. 

= oe GAS ENGINEER AND SUPERINTEND- 

T'S HANDBOOK, by WM. Moongy. $3. 

dis pac Bam INDICATOR DIAGRAM, 
Paper. 20 cents. 

ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.50, 

TESTING PIPES AND PIPE JOINTS, by M. M. PATERSON. 
8) cents. 

DESIGNING WROUGHT AND CAST IRON WORK, 
ADAMS. Paper. ‘Three parts, 60 cents each. 

NOTES IN MECHANICAL ENGINEERING, by H, ADAMS. $). 


by W. E. AYRTON, 


by H. 


If sent by mail, postage must be added to 
We take especial pais in securing and forwarding any other Works ‘that may be desired, upon 
All remittances should be made by check, draft, or post office money order. 


CALLENDER & CO., 32 Pine Street, New York. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 























Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 





®.....dard ‘‘ Double Superheater”’ Lowe Apparatus, Especialiy Designed for the Use of Lima Crude Oil. 


Hrectors of 


WATER GAS PLANTS, 


(Hither Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE. 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
No. 52 Lake Street, Chicago. 


FREDK HH. SHELTON, Manager. 


GAS WORKS 


Built, Remodetied, Leased, or Purchased. 


THE SPRINCER CUPOLA SYSTEM. 


Also, by Special Arrangement with the United Gas Improvement Company, 


ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR,” AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 
Full Information Furnished upon Application. 


GASHOLDER TANK CONSTRUCTION, ETC. — 


Gas Companies and others about to erect Gasholders ‘will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 



































, & ~ — iaat, 
Salen on zyme Fe 








et Meer ra 


or’ Siete ont Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W. CO. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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WHAT OUR CUSTOMERS SAY OF IRON SPONGE. 


COLUMBUS, O. I regard the Connelly Iron Sponge as the best | 
form of oxide of iron of which I have any knowledge. 
E. MoMILLIN, Eng’r. 


OHIO PENITENTIARY, 


TROY, O. Recommend Iron Sponge to any Gas Company. It 


| is as good and far cheaper than lime, and far less labor connected 


| with it 
I take pleasure in saying that the | 


Iron Sponge bought of you two years ago, and which has been in con- | 


stant use ever since, has given entire satisfaction. It does all you claim 
for it; in fact it reduces the cost of purifying to almost nothing—which 
certainly ought to be satisfactory. R. P. GREEN, Supt. 
CINCINNATI, O. 
Sponge in place of lime we have effected a saving of 1.4 cents per M. 
in cost of purification. A. HICKENLOOPER, Presi. 


SANDUBRY, O. The Iron Sponge has been a great advantage 
and saving to us over old method. THos Woop, Supt. 


CADIZ, O. We have been using your Sponge for five years with 
entire satisfaction, and at about one-fourth the.cost when we used lime 
for purification. A. N. Hammonp, Supt. 


Our experience shows that by the use of Iron | 


| 16 months. 


| so far it has given entire satisfaction. 


LOGAN O. We have no desire to go back to purification by lime. 
A. MiouiE, Sec. 
LIMA, O. We have used your Iron Sponge for two years, nothing | 


else, and are entirely satisfied with it. Lima Gas Lr. Co. 


R. A. Drrrmar, Supt. 


WOOSTER, O. We have used your Iron Sponge about 8 months 
with entire satisfaction, and we shall continue to use it as long as we 
can do so with the success we have had thus far. 

Wooster Gas Lr. Co. 


HAMILTON, O. We have been using your Iron Sponge for the 
past 5 years exclusively—using no lime with it—and it affords us pleas- 
ure to testify to its merits. Our present lot has been in use now over 
D. H. HENSLEY, Sec. 


MANSFIELD, 0O. Our Company has been using your Iron 
Sponge for 2 years in our works for purifying. It has been very sat- 
isfactory, and we would not know how to get along without its use. 

G. S. Harris, Supt. 


PORTSMOUTH, O. We have been using your Iron Sponge,’and 


J. W. Smita, Sec. 


PAINESVILLE, O. We have used your Iron Sponge for the 
past 2 years, aud shall continue to use.it. It gives perfect satisfac- 
| tion. J. W. ALEXANDER, Prest. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. ill Broadway, New York. 








Wilbraham Bros., 


PHILA... PA. 


SOLE MAKERS OF 


THE HUNTOON GAS GOVERNOR, 


The Best Governor in the Market for Rotary or 


Steam Jet Exhausters. 








Wilbraham Cas Exhausters, 
BAKER ROTARY PRESSURE BLOWERS, 


Amd Rotary Piston Puimps. 


Catalogues and Prices on Application. 


IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greonpoint. Ave. & Newtown Creek, Brooklyn N.Y. 


JARVIS ENGINEERING CO,, 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To burn COKE SCREENINGS bor Fue. 
ARMINGTON & SIMS 00. ENGINES, 
Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
N. ¥.3 Brookline Gas Co., Brookline, Mass. 

















Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. ¥. 
A Large Quantity of Cround Fire Brick For Sale Ch<«a 








1891 DIRECTORY 1891 


OF ADAIR Ae COMPANIES. 


Price, 


A. M. CALLENDER & co, No. 32 Pine Street, New York City. 


$5.00. 
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Woods Gas Scrubbing and Enriching Apparatus. 






























End Elevation. Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, eve1 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y. City, 


FORT WAYNE ELECTRIC co. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 














——AND THE—— 


WMW/7O op 
Automatically Regulating 


Arc Dynamos AND LAMPS. 


Main Office and Factory, Fort Wayne, Ind. 


BRANCH OF FICDS. 








Wood Dynamo. 















NEW YORK, © ° ~ 115 Broadway. PITTSBURGH, PA., . Od 533 Wood Street. 
PHILADELPHIA, - © 907 Filbert Street. DALLAS, TEXAS, - - - McLeod Bullding. 
CHICACO, - . - - 185 Dearborn Street. TORONTO, CANADA, - 138 King Street, West. 
SAN FRANCISCO, - 35 Hew Montgomery Street. MEXICO, F Adams’ Successors, ° _ City ot Mexico. 


BUFFALO® %.¥., - ° 228 Peari Srteet. CUBA, Maicas&CO., -<- Havana. 
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ENGINEERS. GAS AND WATER PIPES. GAS AND WATER PIPES. 








MELLERT FOUNDRY & MACHINE co. iv, WARREN FOUNDRY AND MACHINE CO., 


and READING FOUNDRY CO., Ltd. . Established 1856. Works at Phillipsburgh, N. J- 


Reading, Fa. 


New York Office, 160 Broadway. 


SH CAST IRON WATER AND GAS PIPE 


Lamp Pons, Retorts, FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


General Foundry and Taachial Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, | wm. J. DRUMMOND, EMAUS PIPE FOUNDRY. 


MANUFACTURERS OF 
DONALDSON IRON COMPANY. EMAUS, PA. 


Cast Iron Gas & Water Pipe, Psvarnensen tet | | PORNO 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


























Wied aseden aaa | SPECIAL CASTINGS AND LAMP POSTS. serpy ett 
ence, cose |i, Cain ula, 182 rate, 1, eee enn crt nn 
THE ADDYSTON PIPE AND STEEL COMPANY. 

CAST IRON CINCINNATI, OHIO. 


PIPE For MANUFACTURED * NATURAL GAS * WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 
JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. | 














CONSULTING AND CONSTRUCTING | me 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 





FURNISHED. a 
A FEW PROMINENT MISCELLANEOUS USERS 
Contracts taken for all Appliances | Cinestiny Cideraments ent fellvenhi. 
required at a Cas Works,» | Express 7 Plant 5 Allegheny County 
; dwin ‘Locomotive 
Either for New Works or Extensions to Old Plants. ; . Works; Brown & 


y of Baltimore ; 
Street Railway 
Company ; Car- 


JAMES R. SMEDBERG, © a te i Goze 


Gas Eingineer, 
213 Jefferson Ave., Peoria, Ill., | 


Will furnish Plans, Specifications and Estimates for the Remod- 
eling or extension of Gas Works. Also, Analytic Reports upon | 
the business condition and prospects of Gas Companies. Ample 
references will be given. s : 
j Company ; 

; ; Pacific 


DURAND WOODMAN; Ph.D., = pea oeemone 


Analytic and Technical 


CHEMIST. 


Atialyses of Gas, Fuel and Gas Coals, Crude and Refined Petro- | 
leum, Materials for Gas Purification, Tar, Ammoniacal Liquors | 
and other Bye-Products, Fire Clays, Deposits in Mains, Water Over 3000 other =, 
for Steam Making, Boiler Scale, etc., ete. Expert work in con- uses 


Te eee ot WESTINGHOUSE MACHINE COMPA 


127 Pearl Street (Hanover Square), N. ¥. ™ PITTSBURGH. PENNA.U.S.OF A. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





RETORTS AND FIRE BRICK. 





J,H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 
Ground Clay, Fire Brick and 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


MANHATTAN. 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 





ESTABLISHED IN 1845. 





Fire Sand in Barrels, 


H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHas. E. GREGORY, V.-Prest. Davip R. DaLy Gen'l Mang’r. | 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Seon we Brick, 
Gas House and other 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 











|B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 














Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, IR. 


Office, Booms 19 & 20, Lewis Block 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIimwrAnM GARDNER & BON. 


Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 


Fire Clay 








HENRY MAURER & SON, 
EXCELSIOR FIRE BRICK & CLAY 
ETORT WORK 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas KRetorts 
Fire Brick, Tiles, Etc. 
GEROULD'S IMPROVED RETORT CEMENT. 


(ESTABLISHED 1856.) 

R 5 
WORKS, Perth Amboy, N. J. 
BENCH SETTINGS, 
A Mngt one great value for patching retorts, putting on mouth- 











Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 





| Mermod-Jaccard Bldg., Rooms 307 & 308, 


Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


| Our immense establishment is now employed almost entirely in 


the manufacture of 


‘Materials for Gas Companies 


all bench-work joints, lining blast furnaces | we have studied and perfected three important points. Our re- 


Pp > 
and cupolas. This cement is mixed ready for use. 
and thorough in its work. 


Economic 
Fully warranted to stick. 

PRICE LIST. 

| 2In Casks, 600 to 800 Ibs., f.0.b. N. _ Yes + el cama 

, In Kegs, 100 to 300 Ibs.. rm 

. In Kegs less than 100 Ibs., r, 


Cc. LL. GHEROULD & CO., 
5 & 7 Skillman St., Brooklyn, N. Y. 
Western Agt., H. T. GEROULD, Jeffersonville, Ind. 


“ a7 « 


torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kioenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 








THOS. SMITH, Prest. AvGusT LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 imches) Baker Oven Tiles 
13x 123x23 and 10x10x2. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 


Sate tgents the New Fraiand ratee. 








Boston Fire Brick Work 


Manufac- 
turers of 


Gas Retorts and Settings 


Under the Personal Supervision of MIR. GHO. C. HICES hate of Chicago. 


Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Send for Circulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street, Boston, Mass 
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FRED. BREDEL, CG. E., 


Contractor for the Complete Erection and Equipment of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 

Gas Condensing and _—— RECUPERATIVE 

Purifying Machine. FURNACES. 


achawstee ts Oxide Porites Adapted to Retort Houses 
With or Without 











No Condensers Required, 


Stage Level. 
No Naphthaline or Pitch | 
is Formed. Over 1,400 Retorts Now in 
HIGHER CANDLE POWER. Use in America. 
var AMMONIA nia Washers : Inclined Retort 
WATER GAS WASHERS, “Sitpaeamomtidemanmecuinech tenn izeawtan” Benches. 








Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukee, Wis. 
For further information address 


ERED. BREDEL,, 
hi Farwell Ave., Milwaukee, we. 22 Beaver St. N.Y. City. 


Bartlett Street Lamp Mite. 0. 


MANUFACTURERS OF 


Globe Lamps, 


FOR 
Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


|The Miner Street Lamps. | YS pres 
Jacob G. Miner, (40 & 42 COLLEGE PLACE, - - N.Y. CITY. 


Gas Companies and others intending to erect Lampe 
No. 823 Eagle Ave., New York, N. Y. | and Posts will do well to communicate with us. 








FLEMMIN es 
GeneratorGas Furnace 











~ The American Gas Engineer 
Lu CUTn? Co ioce en, n.| aNd Superintendents Handbook. 


a By WM. MOONEY. 
AMERICAN ERECT NE Re 
GAS LIGHT JOURNA'L 850 Passes, Full Gilt Morceco. Frice. £8.00. 
$3.00 per Annum. AG 


A.M. CALLENDER.&CO., |@ Mm. CALLLENDER & CO.. 32 Pine St.. N.Y. 
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DAVIS & FARNUM MEG. CO., 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 








SINGLE, DOUBLE, =~ = = TUBULAR, PIPE, 


AND 


AND 


TRIPLE LIFT AS , ==> ——SINUOUS FRICTION 


Gasholiers, Siam te a = B Condensers 


OF ANY CAPACITY. : ae AER : = OF ALL SIZES, 


—— 


IRON ROOF FRAMES AND FLOORS. 
Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


—~ ALSO —= 
Gas and Water Pipe, Flanged Pipe, 
Sugar House Work, and Special Castings of all Descriptions. 








Biestablished isci. Imcorporated issal. 


KERR MURRAY MFG. CO., 


FORT WAYNE, IND. 





Those who are in need of 


‘Holders or fas Works [[pparatus of any Description, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


CET AN ESTIMATE FROM US 
before placing their order. 


As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 
with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 





Siegtimatocos. FPilxmnms anc. Specifications FurnisheA om Arplication. 
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BARTLETT, HAYWARD & CO. 


Baltimore, | RAC. 














Triple. Double, & Single-Lift PURIFIERS. 
GASHOLDERS, CONDENSERS. 
fron Holder aks Scrubbers, 
ROOF FRAMES, E BENCH CASTINGS, 
Cirders. -_ OIL STORAGE TANKS. 
prams. Be Boilers. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, «sts2:° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & Sugar Works 


TLIO AAA RRR 
: os oe WN; 








Bench Castings. nes 


, Iron Roofs. 
yeaa awe in 


Condensers, \ Street Stops, 
Scrubbers. | Valves, etc. 
Purifiers. Stand-Pipes. 
Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, and Triple-Lif Cas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 


Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for all kinds *f Wachinery furnished on application, 
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Foundries & Works, Engineers, 
MILLVILLE, FLORENCE, Iron comerenre, 
and CAMDEN, N. J. ee & € & aahintote. 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPE 








Seat 


<[S<Bs Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


PURIFIERS, CONDENSERS. 











lea OY, 





at 
ott,” 


(a wn 





= 


Scrubbers. 


BENCH WORK. 





\ \ 


a 


lron Floors and Roofs, Plate Girders. 





Heavy Loam Castings. 


HYDRAULIC WORK. 





Lamp Posts, Valves, Etc. 





x 





~ 








ISBELL-PORTER COMPANY, 








G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS. W. ISBELL, Secy. 
ENGINEERS AND CONTRACTORS FOR THE 
* € 
fonstruction and Extension of fas Works. 
Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 





Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBEiits-PORTEHR COMPANY, 


Wo. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 


JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & lst. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. | 


MANUFACTURERS OF 


All Kinds of Castings and 
General Ironwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


} 
Condensers, Scrubbers, Purifiers, | 
Street Drips and Connections, | 








Valves, 


Hydraulic Hoisting Purifier Carriage, | 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction | 
of New or Alteration of Old Works. 








bouton Foudry Ch, 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 





Bench Work 


SPECIALS. LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 





eacb. Correspondence solicited. 


H. RaANSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest. T. H. Brrca, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STACcCHY MEG. CoO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


"And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works, 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Wrought Iron Works: 
16, 18, 20, 22, 24 & 26 Ramsey Street: 


Foundry 
83, 35, 37 & 39 Mill sees. 


Cincinnati, Ohio. 


iW, DEILY & FOWLER, lil 


Laurel Iron Work:s. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Single and Telescopic. 


EXolders Built i18s8ses to i1is9o, Inclusive 
Port Chester, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New 
Roche! N 

















Omaha, Neb. 




















Scranton, Pa. (2d) New le, N.¥. | Norwich, Conn. Mount Vernon, N. Y York City (.d) 

Long Island City,N.Y. Salem, N. J. (3d) Seattle, W. T. a Ye z. Tacuma, Wash. 

Maeon, Ga. Omaha, Neb. (2d) San Diego, Cal. ‘oncord, N. Knoxville, Tenn. 
York, Pa. Lynn, Mass. (2d) Northern Gas Lt. Co., of a Del. (2a) Pottstown, Pa. 

Chester, Little Rock, Ark. New York, N. Y. Calais, Me. Victoria, B. C. 
Hazleton, Pa. (2d.) I % eA Westerly, R. I. New London, Conn. (24) Vancouver, B C. 
= Island, 3 A South Boston, Mass. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. 

ugerties, N. ¥ Rye, N. Y. @ Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass. 
Clinton, Mass. (lao. en mag Attleboro, Mass. Washington, D. C. Woonsocket, R. I. 
Chattanooga, T — ta Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. 

Galveston, Tones. "aA. ) atom ‘island. N. Y. (2d) Erie, Pa. (2d) Morristown, N. J. Pittsfield, Mass. (2d) 
Fort Plain, N. Y. oodstock, Ont. Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) 
Brunswick, Ga. Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. 
PATENTS. GREENOUGH'’S 

‘ANELIN H HOUGH DIGEST OF GAS LAW.” 
Solicitor of American. & Foreign Patents. | 
Price, $5.00. 


926 F. ST., WASHINGTON, D.C. 
| This is a valuable and important work, a copy 
von cananlaienens sianecnce | of which should be in the possession of every gaz 
Personal attention given to the preparation and prosecution | company in the country, whether large or small, 
of applications for Letters Patent. All business before the U.8.| As a book of reference it will be found invaluable. 
Patent Office attended to for moderate fees. No Agemeyin Jt is the only work of the kind which has ever 
the United States possesses superior facilities | been published in this country, and is most com- 
for obtaining Patents, or for ascertaining the patent- | plete. Handsomely bound. Orders may be sent to 
ability of inventions. Copies of patents furnished for 25 cents | 
| Ae M. CALLENDER & CO., 32 Pine St.. N.Y. 








WM. HENRY WHITE, 


INTO. 


S32 Pime Street, 


- - - Sioa = Game Coats. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 





Plans and Estimates Furnished. 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


wor rns PFORKINS & CO, sm 
wt 2 


228 & 229 Produce H=xchange, New York. 


Cable Address, ‘‘ PERKINS, NEW YORK.” Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


EON. W. GL. SooTr, Prest. M. H. TAYLOR, Vice-Prest. 





This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Jovurnat, Feb. 16, ’85.) 


POINTS OF SHoBIYPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 
ST. GEORGE, hadaabchnte ISLAND, N. Y. - HAO. 





Also, Shippers of the following well-known Cannelis: 


Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 


Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas Companies 
in Thirty-five different States, and to some of the largest Gas Companies in 


GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA. 


Single carloads or more delivered at any required point in the United States and Canada Cargo shipments from 


NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. 


Particulars as to prices, ote., furnished upon application to the above address. 








JAMES & WILLIAM “WOOD, CAESAR BROS.. 


MANUFACTURERS OF 


Gas and Cannel Goal Contractors, orem ae aT) 
No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. Gas, Water Meter, and Clock 


Proprietors of the BATHVILLE COLLIERIES (which produce the ID xX £a. is } — e 


celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 


Enameled Iron Plates in Colors, and the 
other Uollieries. This Firm offer Seidink Miacnnad Enitere 


and Numbers. 


STANDARD CANNELS,  -=.-s-0=emnne= 


experience of over 30 years, can guarantee noi only satisfaction 


ne al as Ga s nri and correctness, but extremely low quotations. ESTIMATES 
U gu ed E chers. AND SAMPLES FURNISHED ON APPLICATION. 


Analyses, prices, and all further information furnished on application to Office & Salesrooms, 1 Park Row, N.Y. 
Agency for U.S., Room 70, Nos. 2 & 4 Stone St. N.Y. City, "Oa 
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The Despard Gas Coal Co, THE : 
DESPARD Gas coaL,| PENNN GAS GOAL CGO. 


COrk:E.. 


MINES, Clarksburg, Harrison Co., W. Va, 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 


SSEL & HICKS, BANGS & HORTON, 
i Broadway, N. Y KS,} acznrs. } 60 Congress 8t., Boston. 


COXE BROS. & CO. 


Cross Creek, Sugar Loaf & Beaver Meadow 


Lehigh Coals. 


General Office, 143 Liberty St., New York. 
Boston, 70 Kilby Street: Phila., 420 Walnut Street; 
Chicago, **The Rookery’’; Buffalo, Coal and Iron Exchange; 
Milwaukee, 91 Michigan Street. 


gE. B. BIY, Geon’l Agent, 


























Keller's Adjustable Coke Crasher. 


SIMPLE, STRONG, AND DURABLE. 
0. M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind. 
Correspondence Solicited. 








Electric Light Primer. 


By CHARLES L. LEVEY. 


A simple and comprehensive Digest of all the most important 
facts connected with the running gins the Dynamo and Electric 
Lights, with Precautions for Safety, etc. 


Price, 50 cents. 


A. M, CALLENDER & CO., 32 Pine St., N.Y. | 





Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City 
































EDMUND H. MCCULLOUGH, Prest CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENECA LAKBE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 








THE CLERK GAS ENGINE CO0o,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. 


E. STEIN, Sec. 





The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 


manufactured as 


steadiness in runn'ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of nny engine made. 


In support of 


this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York 
in December, 1885, and heretofore published in these columns. These engines are especially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made in Sizes of S iG, 15' 20. and 25 Horse Power. Ali Enaines Guaranteed for One Year, 
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JOHN J. GRIFFIN & CO., 














Nos. 1518, 1615, 1517 & 1519 Race Street, PHILADELPHIA. 
52 Dey St., NEW YORE. 76 N. Clinton St., (rep. r. persons, Mangr.) CHICAGO. 


MANUFACTURERS OF 








i) METERS FOR MEASURING GAS 


IN ANY WoOruUMe. 


Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS, 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 


NATHANIHI TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


i Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Dry on Meters. Pressure and Vacuum Gauges. 


best fectiiies: for manufacturing, METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enabled to tunaish reliable wok 


and answer orders promptly. Patent Cluster Lanterns for Street Tllumination. 




















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING 00. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 


NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 








CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect” Cas Stoves. 


A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Histabliahed 18409. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and fry fas Meters, 


STATION METERS, METER PROVERS, 
EXPERIMENTAL METERS, SHOW OR GLIUAZED METARS, 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED, 
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GAS METERS. GAS METERS. GAS METERS. 








GEO. J. McGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. : PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorices: GAS STOVES. Pag cat 
SUG@’S “STANDARD” ARGAND BURNERS, | 377 Pim Street, Cmncunnate 
512 West 22d St., N. Y. SUGG’s ILLUMINATING POWER METER, 244 & 246 N. Wells Street, Chicago. 


. 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “‘Invariable Measuring” Drum. 222 Sutter Street, San Francisco. 








EAE LME é& McecilLHENN ®yY, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


Pa 








D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St.. Albany,N. Y. 34& 36 West Monroe 8St., Chicago, Il. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (37 years) and personal supervision cf every deta 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the Ste 
Inspector's Bavoz, and will be fully warrented by us. Our Annual and Calendar will be sent to Gas Companies upon applicatior-. 








Other | people have found us to 





ott their advantage. ate 





We'll be glad to serve you. 








STATION METERS. 
METER PROVERS. 
CONSUMERWS’ METERS. 
REPAIRING, 
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W. WALLACE GOODWIN, President. E. STEIN, Vice-President. WM. E. STEEN, Sec. & Treas. H. B. GOODWIN, Superintendent. 


THE GOODWIN GAS STOVE AND METER COMPARY, 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


113 Chambers St., N.Y. 44& 46 Dearborn St., Chicago. Agts., Waldo Bros., 88 Water St., Boston. 





SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 





The Most Economical, Efficient, and 
Durable Gas Stove Made. 





SIZE. 


Stove. Oven. Broiler. Top. 
31 inches high. 94 inches high. 10 inches high. ches high, 
17 inches wide. 15 inches wide. 15 inches wide. ‘> inches wide, 


124% inches deep. 124 inches deep. 
Length over extension shelves, 2 inches. 
This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 
The consumption of this Stove is 35 cubic feet per hour, at 14 inch 
pressure with all burners. 
Three-eighth inch supply pipe should be used when the pressure is 14 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED. 





Catalogue showing Styles and Prices sent free on application. 








Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and 10 feet.) 


Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4, 6 and 9:in.), King’s Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete. 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS, 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Bray’s Patent Gas Burners and Lanterns. 


Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed 
first-class in every particular. Orders filled promptly. 


